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Editorial 



HAPPY NEW YEAR. I've been waiting 
for weeks to say that. To you, it may be 
late January, cold, wet and. miserable, 
but to us it s ttie 4th of January, cold, 
wet, etc. Scot Press, most of British in- 
dustry and the Post Office (nine days 
for Gordon Lee's copy to reach us, first 
class) stop for Christmas and the New 
Viear, but not the Dragon. 

John Penn Software has been in 
touch to ar>nounce a Dragon a nd Tandy 
show next AprJI at Cardiff Wales Air- 
port. The Penns are looking for 
demonstrators as well as retailers. See 
page 21 for further detailis. i was only 
mildly disappointed to discover that 
what I thought was Purple Car Painting 
was, in fact. Ample Car Parking, but 
perhaps Mr Makin can arrange 
something . . . 

Requests for hardware projects are 
being met with a vengeance this month 
with a blockbusting experimental 
interface project. Although the article 
is long, the individual sections are in 
reality quite simple and described in 
detail, so all would-be hardware 
enthusiasts can have a go. 

Many thanks from everybody at and 
around Dragon Lfserto our subscribers 
and advertisers, who are the real 
reason the Dragon keeps going. Here's 
to another year . . . 
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How to submit articles 

The quality of the material we can publish in 
Dragon User each month will, to a very great ex- 
tent depend on the quality of the dis<:oweries that 
you can make with youf Dragon, The Dragon 
computer was launched on to the markel with a 
powerful version of Basic, but wilh very poor 
documentation. 

Articles which are submitted 1o DF^gon User 
for pubiicaiion should not be more than 3000 
words long. All submissions should be typed. 
Please leave wtde margins and a double space 
between each line. Programs should, whenever 
possible, be computer printed on plain while 
paper and be accompanied by a tape of the 
program. 

We cannot guarantee to return every submit- 
ted article or program, so please keep a copy. If 
yo u want to h ave yo u r pnogrann rel urn ed you m ust 
include a stamped addressed envelope. 



Letters 



Not for 



This is your chance to airyourviews — send yourtips, compliments and complaints to Letters 
Page, Dragon User, 12-13 Little Newport Street, London WC2H 7PP. 



killing 



IN answerto Mike Hides s letter 
tDecember 1987) regarding the 
problem of quick disc lilling, t 
have used !he disc version of 
Telswhter since 19&& with a 
Dragon 64 and DragonDOS, 
and I came across the same 
problem. 

I found that the problem arose 
only afler I had used the kill 
command in the Jetedisk 
program, so Ihe fault must be 
there and nol with TelewfttBr, 
and if iheuse or KILL within the 
program is avoided you can gel 
more fiieson the disc 1 usually 
average about 50 files along- 
side Te/ewrjfer and Tefediskons 
single sided disc. 

Another problem I find with 
the Dragon 64, but not a '32 is 
that if you wish to stop printing 
a file you have to turn off the 
primer as the print window on 
the '64 seems to be different to 
the '32, Other than these, I have 
had no trouble with Tel&writer 
and feel ihai it is an excellent 
word processor and hope the 
hints given here are of use to 
other users. 

Robert Haigh 

Gtedhott Villas 

63 GlBdholt Bank 

Gledhoit 

Hudcfersfield 



Black and 
white case 

THANK yoj for printing my 
screen dump in the November 

iss ue of Dragon L/ser, I am afraid 
to say that I left out one impor- 
tant piece of information, iethat 
the pens in the printer have to be 
rearranged so that they are in 
the order green, black, blue nd 
red , Without this, users will get 
some very odd looking screen 
dunnps- 

Now for some information for 
fellowCoCousers:ldon'tknow 
if you've noticed, but Tandy 
seem to have given up on the 
CoCo in favour of such trashy 
computers as the Spectrum 
(spit), As a matter of fact, my two 
nearby Tandy shops have about 
two CoCo games, and about 
fifty Spectrum and Amstrad 
games. I have been unable to 
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Every month we will be shellirtg out a game or two 

courtesy of Microdeal, to the reader/s 

vwho send the most interesti 

entertaining letters. So send 

us your hintsand your op 

send us your hi-scores and 

suggestions. Send us your 

best Dragon stories. What 

dyouthinkweare, 

mind readers?! 



the reader/s 

sting or V^^i , - 

jnd j0^ ^l 

inions, V EXTRA J 
'*^ r" PUFF J 



Dragon maths are 
the right answer 

THANK you for the reply to my letier concerning the non-arrival of 
a recent Dragon Usar. I hadn't actually eitpected replies to the points 

raised, which were mainly inserted to fill up the page in the manner 
ot casling bread upon the waters in the pious expectation that it 
would get all wet, and sink! 

Your point is taken about publishing lists of suppliers, and is one 
of the rn a i n re ason s 1 h ai I was so conce r ned about the m is s i ng D U . 
The poJnt I was trying to make is that the shows are nof likely to come 
to Irelan d. and those of us in the wilderness rely on DfagonOsef as 
the only link to what is happening, To put it another way, you and 
the rest of the staff and contributors of DU are probably the only 
reason that the Dragon continues to exist as a viable computer. 
Since three years of consistently trying to have ttie school's Dragons 
replaced by a Nimbus network have consistently failed, the Dragons 
have to soldier on even though they are becoming more arnd more 
difficult to maintain; for ej<ample, Peahsofl's joysticks are out of 
production, as I found when I tried to purchase therr. 

The kids^are hard on joysticks. Put when pupils in an 1nner-city' 
schoolbadgertheirteactiertobeal lowed to co me back after schoo I 
to play computer games, I must be doing something right, incase 
you don't find that surprising, I enclose screen dumps from Iwo of 
the games' — Ihey are standard 'joystick to right answer' type — 
in MATHS! 

Keep up the good work, 

Denjs J. McCarthy, 

4 Summervith JerracQ, 

Dalk^, Co. DubUn, Irelsnd 



MAGAZINES and special interest groups are rsrely the or»»y 
reason why something continues So exist, but they frequently 
provide a support system outside people's per&onat circfe of 
friends and acquaintances and prejudices, even though the 
benefits may see m el usive at t he t i me wh en it is not provi d i ng 
exactly what the consumer wants. 

Any large group united by an interest is split by numerous 
f act io r»s w it h diffe rent a ngies. I rece n tl y saw a s u rvey o n what 
improvements Dragon User readers want from the magazine 
which was split very evenly between tfie three headings more 
OS-9/comms/FieK; 'more Basic' and 'less rubtJish', The even 
split is far more significant than the headings, because every 
month I get letters praising DU's articles on those and other 
subjects, and every monthi get lettersdtsmlssingtheidentical 
subjects as rubbish'.* 

If a com pute r n eeds ' usef uln ess' to f usti fy its ex i stance, then 
getting youngsters interested in maths should ensure the 
Dragon spirit uat if not physicat immortality. 

'Dragon's Roar, December 1987, Ed. Simon Jones. 



get any answer from Tandy 

about this even though I live 
near the UK headquarters. It 
seems the CoCo is going down 
the same road as the Dragon. 
Finally. I have a complaint. 
Since going subscription, the 
quality of the printing in Dragofj 
User has deteriorated, along 
with the spelling The Decem- 
ber column of Adventure Tr&i! is 
full of spelling mistakes. I hope 
this is only a passing phase, as 
it detactsf rom the enjoyment of 
the magazine. 

RFl. Marlow 

50 Lime Avenue 

Benttev 

W. Midlands 
WS2 OJP 

THANKS, PJ. This is the 
jolliest letter I've received all 
week apart from my gas bill. 
Perhaps if we can get the 
black and white right we can 
graduate to getting our colour 
scrambled, what dyou say? 

Those aren't spelling 
mistakes, they are typos. 
Adventure Trail must have 
slipped the net in December 
Please accept our apologies. 
I must disagree about the 
print quality; apart from 
wealthy magazines with targe 
circulations, Dragon User has 
one of the best print stan- 
dards about. 

We are hoping to get more 
news on the progress of the 
CoCo, and in particular the 
CoCo Three in due course. 



Disc bug 
trap 

I am writing in response to the 
lelter from Mike Hides. The 
p roblem d esc ri bed is not a f au It 
i n Jel&^ritBrhut one of at I east 1 5 

bogs in SuperDOS E6. While I 
would likeiosaythe only cure is 
to get a copy of DOS pi us, the 

problem can be overcome by 
inserting the line 

570 CLOSE 

intheprogramTELEOISK. BAS. 
Ptiilip G. Scott 

4 Badgerwood Drive 

Frimley 

Camberley 

Surrey 

GU16 5UF 



Neophite 
whizzard 

I SEE the cry is on again for 

more machine code. We are not 
aH viUlzz kids, please keep OU 
as it IS, with something for 
e^^eryone. 

Only yesterday my son 
received a letter from or>e of his 
friends, a&King where he can 
get a Dragon, as he has had 
four, yes, four Commodore 64s, 
which have had to be returned 
as they would not work properly! 

So there is always someone 
out there likely to siact from 
scratch 

Could anyone in Essex who 
has a Spare Dragon, please 
contact my son's friend, Emile 
Wilson, Upper Mead, Boyles 
Court, Dark Lane, Gt. Warley, 
Brentwood, Essex CM14 5LL? 
P J Rofph. 
254 Grasmere Way, 

Linslade, Leighton Buizard. 
Beds Lit? 7QB 

A happy story, w hi c h we hope 
will have a hsppy ending , and 
also a living, breathing ex- 
ample of points above. Why 
should the fact that some 
people want to do machine 
code mean that they are 
whizz-kids? You do not 
need genius to understand 
machine code, fust a good 
guide, and practice. 

Emile may find he likes 
machinecode,butifhewants 
to stick with shooting space 
invaders. I for one wish him all 
the best. Groups of people 
need a certain critical mass to 
provide resources which 
benefit them alt, and if they 
retreat into a closed outlook 
that mass evaporates, De- 
spite his anxious words, Mr, 
Holph seems like a good 
example of someone who 
doesn't mind sharing his 
Dragon world. 



Projects 
pli 



I would like to add my name to 
the list of readers who are 
interested in hardware projects- 
I am sure that there is a lot that 
we can do to upgrade our 
Dragons, There must be people 
out there who produced lots of 
Interesting add ons, unlike 
myself who, given a soldering 
iron, can fry chips in five 
seconds flat. 



Pe r haps so mehod y c o u I d as- 
tound Paul Harrison {December 
1967,6^ Co/tjmns) and workout 
how to connect up a 6845 VDU 
chip — it's only E9 f rom Maplin. 
Most important of alL we must 
keep sharing our Dragon 
knowledge. See if we can put 
more fire into our Dragons in '86, 
Alan Miller 
6 Calder Gardens 
Linslade 
Leighton Buzzard 
Beds LU7 7XE 

If people ask for hardware 
long enough, we give them 
hardware. See page 14. This is 
not exactly an upgrade, but it 
is interesting. 



A is 
for Edit 

I WOULD like to point out that rf 
while using EDIT mode you 
accidentally deletethe linethen 
you can reslarl EDITing from 
scratch by pressing A' [not while 
in in&ert mode). 

James Bonfield 

7 Water End 

Wrestlingwonh 

Sandy 

BedsSGW2HA 



Couid be 
Norse 

WE have just started a new 
Dragon magazine for all 
Scandinavian Dragon users. 
Write to use. and we will send 
you the first issue free. The 
magazine is written in 
Norwegian. 

Dragon BladBt 

c/O GeirHovfand 

Legdavegert 

6943 Naustdaf 

Norway 



Late one 
September 

IF November comes, can 
September be far behind? 

Thank you for your letter, and 
it does appear that the Royal 
Mail is at fault over the 
September issue.. Novemlser is 
safely delivered, but no 
September, alas. 

I hope you are successful in 
your recall of duplicated 
deliveries and if you are. piease 



remember me. Strangely 
enough, I had no problems in 

July. 

ACT Wflsor} 

SOGoodacre 

Orton Goldhay 

Peterborough 

Cambs 

PE2 0LZ 



Obscure 
dream 

I note thai, as Pete Gerrard com- 
mented the month previously, 
you have found my writing dif- 
ficulttodecipher last month, as 
I note that my Tip {Dream saves 
taster. Letters, December 1937) 
was mis-spelt in places. To give 
you the correction, I PRINT; 

Thestart-of-symbo-l-table ad- 
dress is held at locations 
&H5FBA and &H5FBB. You 
printed the & as an S! [Easily 
done, F.R. )bo wrote '&H5FBA' 
twice in this letter, Instead of 
&H5FBBas the second location! 
Ot}ly a spot of razor-sharp detec- 
tive work caught that in the nick 
of time. I hope Sherlock has it 
right this month. — Ed.) 

Also, to exit from Drearri , one 
has to press BREAK then Q and 
fhenENTER, YouomittedtheO 
in the exit sequence. {It was a 
quiet day. No Qs a.f the exit. 
Groan. Sorry) These two points 
may have left readers con lu sed 
Before reloading a Dream file 
which has been saved tn this 
way, the CLEAR address must 
beset to the value at which it was 
whenthefilewassaved,Thisis 
so that the interpreter allocates 
this space for Dream so that 
load i ng the new f ile wil I not ove r- 
write the stack. For those who 
don't know, this is achieved by 
ihecommand CLEAR N where 
N is the address of the highest 
memory you want BASIC to 
have access to, all higher RAM 
is reserved for Dream or 
whatever else [machine code, 
data, etc.) 

Apologies for the lack of 
readability 

FR.EIIahl 

do 6 Clare Street 

Halifax 

West ybrkshire 

HX1 2LF 



THANK you for the prompt 
correction, F.iR. One thing — 
what happened to the Word 
processor? I hope your 
Dragon is not indisposed. My 
best wishes for its recovery if 
it is. 



Words 

in 

repiy 

I wo U LD li ke to re pi y to some of 

the points made in Dragon User 
November 19Q7 about my 
article Three Little Words: 

To Mr Grayson; OS-9 allows 
suppression of LFs when aCR 
is sent; Stylo shouJd not inhibit 
thisSomeprintersdongt allow 
CR without LF, Dl P switches or 
no. 

To W\f. Earns haw: one of 
Dragon DO S's few facilities (s 
that it creates backup files — it 
is a shortcoming of the appli- 
cation that it does not suppori 
this, 

I am unimpressed by refer- 
ences to "some mainframe 
packages' which I see as an 
attempt lo mystify I'm sure 
Telewriter is better than some 
out of date mainframe 
packages, and how well do you 
think Telewriter compares to 
Wordstar, or one Of the more 
modern PC word processors'? 

To Mr Rolhery: OS-9 is ROM 
seemed like a good idea to 
Tandy, who use it with the 
CoCo3, You would lose nothing, 
since additinal commands 
would be on another input 
device. I can't imagine there 
wo u Id be no ad va ntage i n being 
able to power up in OS-9 rather 
than booting from disc. You 
yourself advocate the use of the 
RAM disc. 

The point about thedisplay is 
not what I prefer, but whether 
colour set, foreground/back- 
ground are user-selectable. 

I'm not impressed by an 80 
column display that's in 
monochrome only, or a 'RAM 
disc' that offers a measly 64 K 
and is not battery backed, But 
the price put me off from the 
start. 

Telewriter right justify is un- 
documented — thank you lor 
pointing it out. 

The reference to MFREE'? 
puzzles me in retrospect, too. If 
any non-OS-9 user is still 
unclear. Stylo reserves its own 
workspace automatically or as 
the user specifies. 

64K Of RAM is generally in- 
adequate for smooth 03-9 
operation, in my view. The time 
you save with multitasking is 
lost in the large number of disc 
accesses that are required. 

Roger Merrick 

350 Gravelly Lane 

Erdlngton 

Birmingham 

B23 5SH 
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News desk 



If you have any new products for the Dragon — software or hardware — 

ring the News Desk on 01-437 4343 



Microdeal to leave 
the Dragon Market 



MICRODEAL have now con- 
firmed that they wiJI he pulling 
ou t ihe the D rag on m arket as of 
Isi January 1988, 

They siess that the decision 
is financial and owing to dimini- 
shing returns ancf lack of 
suitable product to publish. 

Commenting on the lack of 
good new material. John Symes 
said:"Thislirrela&tyearwehad 
fifty reasonable tapes to look at. 
This year, we only had ten. 
There just isn't the material 
about any more" 

The remaining stocl<; of 
Oragon software has been 
taken aboard by Computape. 
Whenas3<ed iftheiist would be 
maintained, a representative of 
Compulapesaidthatforthepne- 
sent they wouid concentrate on 



seliing from stock, but if the 
newer Microdeal games so id 
well enough, they would con- 
sider maintaiining them. 

Harry Massey of Computape 
recently told Dragon User that 
mostofhisbusinesscamefrom 
his company maiSing list of 
about 5,000. Microdeal' has con- 
firmed that their Oragon mailing 
list is around 12,000 These 
figuresarelargeenough to pro- 
vide an active user base, but it 
is possible that the bulk of pro- 
spective customers have 
already bought all that they re- 
quire from the present list, al- 
though Compu tape's low prices 
are bound to be attractive. 

On th e s u hject of th e D ragon , 
John Symes said ; "The Dragon 
has been an exception ally good 






Power protection plug preferred 



TheSUPATisanewpowerfilter 

mains protection plug for com- 
puter equipment. Rated at 7 
amps, the plug prevents voltage 
spikes from reaching equip- 
ment, and filters out radio fre- 
quency mterference. Both these 
perils can be caused by elec- 
tfical appliances switching, as 
well as by more abstruse 
cau ses sucin as C B rad i o and at- 



mo spheric disturbances. 

The SUPA 7 can be used to 
protect word processors, elec- 
tronic tills, telephone and telex 
systems, videos and burglar 
alarms as well as computers. 
The plug costs £14.95 plus VAT 
and 50p post and packing from 
Wanwick Products, 50 Marsh 
Walt, West India Dock, London 
E14 9XJ Tel.Ol 538 2535. 



machine for us and I would like 
to take this opportunity to thank 
all our supporters in the past 
and hope that in the future when 
they retire from Dragon com- 
puting that they move onto one 
of the machines we now publish 
for, nameiy the Commodore 
Amiga and Atari ST, 

"My thanks also go to all the 
staff at Dragon User who have 
kept this specialist journal and 
the Dragon market alive for 
much longer than expected." 

Dragon User thanks John 
Symes forhiskindwords.Buton 
be half of many ded icated u se rs, 
may we add the hope that, by 
the time the iast of the Oragon 
users has retired, Microdeal will 
be publishing games for 
m ach I nes as yet undream ed-of. 



Fourth 
Plus 

PROGRAMMER P D. Smith 

has completed a Forth compiler 
for the OS-9 operating system. 
Based on the Fig- Forth stan- 
dard, the compiler includes ex- 
tra commands from other 
system 5 to increase its power. It 
compiles into pure machine 
code,, giving it a fast running 
speed. 

As well as standard Forth 
commands it includes facilities 
tor file handling allowing file 
handling without complicated 
block handling procedures. 
There is a 30-page manual 
which has a section detailing 
the operation of the compiler for 
advanced programmers. 

The compiler is available 
from P D Smith at University 
Hall, Birch wood Road, Peny- 
land, Cardiff CF3 5YB, price 
ei4.95 The price includes soft- 
ware s u ppoft and CO r reeled u p- 
dates if any bugs emerge. 



0S~9 User group is here 



An introductory Sheet for the 
OS-9 User Group has recently 
fallen into the hands of Dragon 
User. It has been warmly recom- 
mended by those who joined: 
The groupwasset upto help 
Dragon O S-9 users i n 1 985, and 
has since expanded into addi- 
tional hardware, it has a library 
with 46 volumes of public do- 
main software, much of which is 
in Basic 09, Pascal and C, com- 
patible at source level. 



The group's bulletin is publi- 
shed on disc, called Newsdisk', 
a I low I n g t he m to se nd software 
as well as news and advertise- 
ments. Members are supplied 
with a d isc w ith wh ich to corres- 
pond with the group 

The group i'S run on a non- 
p rot it bas is, and membe rsh i p is 
£10 per year For further details 
contact the OS-9 User Group 
(European), 4 Roseberry Court. 
Llandudno, Gwynned LL30 ITF. 



Disc drive deal 



HARRIS Micro Software are 
proud to introduce a new range 
of fast, modern high capacity 
dual and single switchable 
40/80 track disc drives, com- 
plete with SuperOOS cartridge, 
for virtually the same price as 
their previous 40-track, single 
sided dnves. 

The drives, manufactured by 
Vigien, were originally design- 
ed for the BBC Micro, and have 
the advantage of connecting 
directly 1o SuperDOS or 
CumanaDOS cartridges with- 
out modification. 

Prices for complete systems 



including cable, manual, car- 
tridgeanddriveare£l89.95for 
t he si ng le 1 80 — 720 K versio n , 
and £289-95 for the 360 — 
1440K version. A deduction of 
£70 from the prices quoted 
covers the drive alone with 
cable. 

Bob H arris ca n a I so su p ply a 
Vigien Dataduk signal splitter 
for joining two separate drives 
together if required. The cable 
dec ides the pri ority of the drives, 
avo i d ing the need for configura- 
tion at the compu ten and allows 
ihedrivestobeswitchedatwill. 
The Dataduk costs £15. 
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New soflwarefor review should be sent to Dragon User, 
1 2-1 3 Little Newport Street. London WC2H 7PP. 



Dragonsoft 



Snip database cuts down paperwork 



Title: Diskbase 

Supplier: Pl Is er Software, 36 

Foxhill, HighCrompton, ShaWj 

Oldham OL2 7 NQ 

Price: £2.99 disc only 

ICAN remember when nny soft- 
ware collection comprised a 
handtul of cassettes, which 
were left lying around by my otd 
'32 and all I had to do was 
quicKlyglance through them to 
find the program f wanted . Now 
I have got three trays of casset- 
tes and two boxes of discs and 
it used to take me hours to find 
a particular game or utility 
program. 

Having typed up rry 
cassette collection into several 
databases o n I y to f J nd t h at they 
were full before I had entered 
everything and then they used 
to print out o n e u nd e r the ot he r 
wasting three quarters of my 
paper, I despaired of even star- 
ting to enter my entire disc 
collection. 



Pulser Software have come 
up with the answer in D/Si*f- 
base. written by Bill Tarrant. On 

Sunday morning! loaded fnrhe 
Help Screen and then followed 
with the Menu. Starting with 
the Create screen I was pro- 
mpted 10 input whether I was 
using one drive or two. 

As I have two drives I was 
able to leave my blank disc in 
Drive 2 while I inserted my pro- 
gram discs into Drive 1, After 
20 minutes the information 
was on the working disc for all 
my 56 dull discs. ) then used 
the alphabetical sort, which 
took another 45 minutes. This 
may sound a long time but 
t h ere we re 647 d I f f erent e ntries 
to be sorted, not including 
M en u s, wh i ch a re au tomatical- 
ly left out by Disttbase. 

During this time you can go 
away and do other jobs while 
the computer carries on with 
the 'shell sort', When sorted ^ I 
printed out the full list which 



filled up three sheets of prhutsr 
paper even though they were 
laid outoverfourcolumns. This 
has to be better than twelve 
sheets with most databases. 
Whenever ! wish I can add to 
the database, and there are 
numerous options open to me 
My p r I n tou t is al ph abetical w i th 
the name of the disc after it 
(you can use five characters in- 
cluding spaces to name your 
disc) but I would list out only 
Basicoronly binary if I wished, 
A search can be made for 
any letters in it, eg PAC would 
find SPACE WARS and PAC- 
MAN, oryou can list what is on 
any particular disc. All listings 
can be rrade either to the 
screen or the printer It took me 
1 hour 10 minutes to enter 
everything into the database 
and print out an alphabeti- 
cal listing. Other databases 
would need keying in, and I do 
not Know another database for 
the Dragon that could handle 



216000 entries (600 entries for 
each letter and each number). 

At £2.99 this has got to be a 
real snip and I would advise all 
disc owners to purchase it, I 
would certainly not recom- 
mend piracy of it!!! Quite apart 
from the usual reason, you are 
told on-screen to use the 
original only, and there is a 
reason: illegal copying will 
leadtothelossofyourcopyOo 
not worry: no problem is incur- 
red when you use the copy you 
have bought, and anyway, the 
original is duplicated on the 
other side of the Flippy on 
which itcornes. 

This program has got to be 
worth five Dragons at this 
price, 

Mike Stott 



A rolling stone gathers an Editor 



Title :BouWer Crash 2 
Supplier: Giant Soft, 18 Moor- 
croft Road, Sheffield 104GS 
Price: £3,50 

QUITE a while ago I bought 
Boulder Crssh from Blaby 
Computer Games and soon 
afterwards won a copy of 
Stone Raider 2 in a compe- 
tition. These turned out to be 
virtually the same ^ame, al- 
though myself and my two 
sons preferred the Blaby ver- 
sion, For those of you who do 
not know these games, the 
idea is to collect diamonds 
from around the screen of 
which you can only see a small 
pa rt at any one t i me, When you 
have collected a set number 
you can then go through the 
Exit to the next screen. 
Boulders fall when you remove 
the earth under them, and 
these can crush you if you are 
not careful. On some screens 
you need to dn^p the boulders 
onto the Flappers who chase 
you to turn them into dia- 
monds, although this does not 



work with the Gbosties, 
Beware also ofthe Slime which 

grows and tries to engulf you, 
Power is also available at 
certain places, and this can be 
fire — at pursuing creatures, 

Boulder Crash 2 is a screen- 
ed itor fo r the Orig i nal so you wil I 
need both programs before 
you can Start designing your 
Own screens, The instructions 
teliyoutoCLOADMthethe'kit' 
program from Side B and that 
this will then copy and compile 
the original raking about 15 
minutes, but this is a 'once on- 
ly' task. I cannot comment on 
the ease of the compiling as 
this review copy was already 
done for me, When the revised 
program is loaded, there are 
two extra options from the 
main menu. Pressing E takes 
you to the Screen Editor and X 
allows you to select infinite 
lives or any number from 1 to 
100, Extra screens can also be 
loaded fnDm Paul 'stapes, and ( 
will comment on these later 

When I first saw the Editing 
screen, I nearly gave up as the 



graphics are abysmal but 
forget about that, as once you 
go back to play ing mode every- 
thing appears exactly the 
same as in Bouider Crash. I 
have tried several of these 'edit 
your own screen' ideas and I 
must admit that this is about 
the best I have seen, although 
itis not really my cupof tea. Th© 
instruction sheet that t re- 
ceived as very comprehen- 
sive, a nd it i s poss i ble to d esig n 
your own screen and play on it 
within a very few minutes, but 
do not press reset if you are 
trapped somewhere, as you 
will lose everything, as I soon 
found out (I promise to read the 
instructions next time!) 

Backtotheextrascreenpro- 
vided with the program. On the 
whole they are very good, 
although several times my 
young seven-year-old has 
trapped himself between two 
wallsandtwoboulders,andwe 
have had to wait for the time to 
run out before we could start 
again due to not being able to 
reset- Still, I must admit that 



Paul Buirgln's screens are cer- 
tainly better than mine, which 
are either too easy or just plain 
impossible. Any screen you 
devise yourself can be saved 
out to tape so that you can play 
again whenever you wish, and 
there is also a built-in verify 
fac il Ity to e n su re that t h ey h ave 
been saved properly, The keys 
used in the edit mode are very 
logical. For Instance, D is for 
diamond, W is for wall and 
SPACE is for a space. 

To sum up, if you liked 
Boutder Crash and would like 
more screens or would like to 
design your own then I can 
recommend it. If you have not 
seen the original then contact 
R & AJ Preston and you could 
verysoon be buying this oneas 
well- If the price were under 
?.50 I would give It four 
dragons, but as Boulder Crash 
is not new I will give it three, 

Mike StQft 
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REBOOT 



About the same t i me as we were publish i ng Auto BOOT last month , a nother stio rt I ist ing emerged from the pile to shed some 
light on the non-operational Dragon DOS BOOT. Then a revision on that listing turned up, Then a revision of the 

original turned up . . .We aren't selfish, so we'll share them, 

Mike Hides presents his sofution to the BOOT dilemma 



THE command BOOT allows one program 

n a d i sc to be loaded and a uto-ru n w i the ut 
the need to enter its name. Unfortunately, 
no merhod is prov id ed i nth e DOS to en abJ e 
users to maKe use of this facility. The 
following listing rectifies this, and allows 
one machine cod ©program on a disc to be 
BOOTed. The listing works with Drag on - 
DOS and SuperDOS, but not with 
CumanaDOS. 

To use the program enter it using an 
assembter (written using Alidream) and 
omit the line numbers. You need to enter 
the EXEC address of the program you 
intend to BOOT in line 1, and the file name 
in lines 33 and 35. Assemble the program 
and if free from errors, place a blank 
formatted disc in drive 1, BREAK X (in 
Alidream) will execute the assembled pro- 
gram and write it to your disc Now copy the 
program you have decided to BOOT onto 



the same disc and ail should now work. 

If you wish to BOOT a Basic program try 
the following modifications; 

a) delete lines 1 and 31 

b) after line 30 insert the following three 
lines: 

JSR 33823 
JSR 33773 

JMP339S1 

c) make Sure you changed the BIN to BAS 
in lines 35 and 35. 



How it works 

On enterjng the BOOT command the DOS 
loads sectors 3 to 18 of track from the disc 
into memory starting at locations 972&. II 
then checks to see if the first two bytes 



Listing one 












1 


EX ADR 


EQU 


♦EKEC ADDRESS 


26 




STA 


$71 








*0F TOUR PROGHAM 


3 7 




LDX 


ieC706 


2 




OPG 


9728 


28 




3TX 


S72 


3 


BTJUiT 


PCC 


/OB/ 


29 




LDX 


i$O0 


4 




JSR 


SBA77 


30 




STX 


3FP4a 


5 




LDK 


K$500 


31 




JHP 


EXADK 


fr 




STX 


$B9 


32 


TITLE 


rcc 


/ BOOT IMG/ 


7 




LDX 


#T1TLE-1 


33 




FCSC 


/FILENAHE.BIN/,0 


9 




JSR 


$90E5 


34 


FHAHB 


FCC 


34 


9 




LDK 


tPROG 


3S 




FCC 


/FILBHAMB.BIH/ 


10 




LDY 


#S1DA 


36 




FCC 


34,0 


11 


LOOP 


LDA 


,x+ 


37 


PBGBND 


FCC 


a 


la 




STA 


.lf + 


3B 


e START 


CLR 


23€ 


13 




CHPX 


IPRGEMD 


39 




LDA 


93 


14 




BL3 


LOdP 


10 




STA 


237 


19 




JMP 


$1DA 


11 




LDX 


»9728 


16 


PROG 


LEAK 


NEXTjPCR 


42 


SAVE 


PSK3 


K 


17 




STX 


$i6a 


«3 




STK 


236 


-le 




LEAX 


FtfAME,PCR 


44 




jsa 


49*05 


19 




LDA 


.X 


45 




PULS 


X 


30 




STX 


ibe 


4« 




LEAX 


256, X 


21 




JMP 


SD^CE 


47 




IMC 


237 


22 


NexT 


LDX 


isngoB 


4i 




LDA 


237 


23 




STX 


$16a 


49 




CMPA 


114 


n 




LEAS 


2,3 


SO 




8L0 


SAVE 


2S 




LDA 


i«5& 


51 




JMP 


33649 

r 



contain the Ascii codes of OS", and if so 

execution is autorratically started at 9730, 
Lines 2 and 3 set the origin of the pro- 
gram to 9738 and put 'OS' into the first Two 
bytes. Lines 4 toS do a CLS and put the title 
on the screen. The next part is to lower the 
program in memory so that it does not 
clash with the program it will be BOOTing 
Lines 9 to 15 accomplish this movement, 
The filename is then moved into location 
166 and LOADED using the routine a! 
$D4CE {lines 16 to 21). Finally, lines 22 to 
31 reset a R am hoo k , e n su re that th e warm 
restart vector is correct, switch off the disc 
drive molors and jump to the execution 
address of your program. 

The final part of the program {lines 38 to 
51) writes all the above onto track of the 
disc starting at sector 3. The label (f£ START 
tells the assembler where to begin the 
execution of this pari of the program , 

Dummy run 

The previous program which allowed the 
use of the BOOT command to LOAD and 

RUN one file on a disc codes has a poten- 
tial proble nn : (h i s is h ow to p reve ni the DOS 
writing over the code which resides on 
track 0, sector 3 of the disc, fn the May t9S7 
issue Pa uiDagleishgave details of howthe 
directorytrack is organised, and using this 
information the code can be protected. 

The method is to insert a dummy entry 
w h i c h oc cup i es the a pp ropriate pa ri of the 
disc and cannot be deleted. After putting 
the BOOT code onto an empty disc, run the 
Basic program in listing two. 

Paul Dagleish described how the dir- 
ectory track was arranged Into slots 2b 
bytes long starting at sector 3 on tracks 16 
and 20. This program writes directly to 
these tracks and sets up a file called leave 
ALO.NE! which appertains to occupy the 
appropriate position (track 0, sector 3J, 

Line 30 reads the disc directory track 
using the SREAD command and stores the 
current information in two string variables 
C$ and B$. Line 40 removes the infor- 
mation for the first directory slot from CS. 
Lines 50 to 1 10 read in the information for 
the dummy file from the DATA statemenis 
a nd a c h ecksu m i s u sed to see if every th I ng 
is OK, It is now vitally important that only 
the disc with the BOOT information is in 
drive one, otherwise, when the rest of the 
program Is run directory will be irre- 
trievably altered. Lines 120 to 150 give you 
the chance to abort. Finally the SWRITE 
command is used in lines 1280 and 190- to 
write the information onto the disc. Try DIR 
to seethe result. This dummy filecannot be 
deleted by the normal DOS commands 
and should protect your BOOT code. 
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Listing two 
10 CLEAR 400 

2D AS = "":B$ = ^^ '.0$-**^ :CS = 

30 SREAI>1,20,3,C5,BS 

40 C$ = MIDS(CS,26) 

50 FOR A = 1 TO 25 

BO READ X$ 

70 AS = A$ + CHR$(VAL{"fiH'« + XS ) > 

80 CS = CS + VALC&H" + X$) 

50 NEXT A 



130 PRINT:PHENT'»ENTER Y or H** 

HO QS = INKEy$:IF QS = "" THEN 140 

150 IF Q$<>"y" THEN END 

160 PRINT :PRINT''PUT DISK WITH BOOT 

FILE IN", "DRIVE 1 AND PRESS ANY 

KEY* 
170 EXEC41194 
IBO SWRITE1,16,3,AS,BS 
19 SWRITE1,2D,3,AS,B$ 



100 IF CSO1203 THEN PRINT" DATA ERROR ":END 200 DATA 2, 6C, 6 &, 61 , 76 ^ &5, 4 1, 4C, 4F 
110 A$ = AS + CS 210 DATA 4E, 45 , 21 , 00 , 02 , 01, 00, 00, 00 
120 CLStPRIHT" ARE YOU READY TO CONTINUE?" 220 DATA 00,00, 00^ 00, 00, 00 jFF 



Julian Osborne has leapt, quite independently, to tiie same conclusion 



SINCE the publication of my article Auto 
BOOT on the BOOT command in the 
October 1987 js&ueof Dragon User, it has 
been noticed that under certain cir- 
cumstances the BOOT routine causes pro- 
blems where it occupies the first sectors of 
track and can be over-written by the DOS 
saving a program onto tfiese sectors — not 
an ideal situation! 

To get around this problem, the following 
program de-allocates' the first 16 sectors 
of trackO by altering the directory bit map to 
say that these sectors are occupied , 

The procedure to set up a BOOT disc_ 
would tben be; 

1) DSKINIT a fresh disc 
2} Run the program given in listing three 
(OIR should then show 171008 free bytes) 
3} Run ttie BOOT program from last 
month's article. This should then create 



the BOOT code on track O as normal but 
it will prevent DOS from using track for 
any more programs. This routine works 
because SREADand SWRlTE do not refer 
to the directory contents when reading or 
writing to trie disc. 

The bit map for DragonDOS resides on 
track 20 sector 1 (for double sided 80= 
track drives it also takes up track 20 sector 
2). and it represents tlhe free space on a 
disc as follows; 

Each of the bits in sector 1 or track 20 
represents a disc sector, the first bit 
represents track sector 0, the next bit 
represents track sector 1 and so on. 

If a bit is set to 1 Ihen DragonDOS 
assumes the sector is free and if it is set to 
zero then it assumes that the sector is in 
use. 

The RESERVE program reads the tilt 
Tnapintotwostrings(A$andB$)andusing 



the RIGHTS function removes the fiirst two 

bytes (set as 255 decimal which is 11111111 
in binary). Then two 'null' bytes (0 decimal 
or 00000000 binary) are added lo the front 
of the string and the string is then written 
bac1< to the Directory track 20. and aiSO to 
track 16 (the reserve directory track). The 
two null' bytes represent 16 bits which in 
turn represent the first 16 sectors of the 
disc (track 0, sectors 1 to 16) thus fooling 
D rago n DOS i nto bel i evi ng 1 h at they are oc- 
cupied. 

My apologies for not spotting this 
problem sooner but hopefully this program 
(and explanation) Should solve it! 

Anyway, as before I am willing to 
attempt to answer any queries about 
either the BOOT routine or the RESERVE 
program which may arise. My address 
is e Helston Road, NaiJsea, Bristol 8S19 
2{^A. 



Listing three 

10 REM RESERVE BOOT SECTORS ON DISK 

20 REM RESERVES SECTORS 1 TO 16 ON TRACK 

30 CLEAR 1000 

40 SREAD 1,20,1, A*, B$ : REM READ BIT MAP SECTOR 

50 CS=RIGHT*<A*, 126) : REM CHOP OFF FIRST 2 BYTES 

60 AS=CHR*(0)+CHR*{0) +C* : REM REPLACE WITH 2 NULL BYTES 

70 SWRITE i,20,l,AS,B* ; REM WRITE BACK TO BIT MAP ON DIRECTORY TRACK 

80 SWRITE l,i6,l,A*,B* ; REM WRITE BACK TO BACKUP DIRECTORY TRACK 

90 CLOSE 

100 DIR ; REH SHOULD SHOW 171003 FREE BYTES REMAINING 
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BREAKing the '64 

Martyn Armitage stops the 64's printer In its tracks 



IN Pam D'Arcy's article Epson Msde Easy 
in ih& February issue of Dragon User, she 
mentions the fact that the Dragon 64 will 
not allow the PRIMTER routine to be inter- 
rupted by pressing the BREAK key as on 
the 32. She also says that the bug hasn't 
been mentioned to date. Well, unfortun- 
ately, the problem isn't a bug, but more of a 
case of poor forethougtit by the program- 
mer In the 32 ROM the BREAK key is 
checked for quite regularly, and if pressed 
a return to basic is the result. When the 
ROM for the 64 was written an extra routine 
was thrown in. This extra routine simply 
I ooks at the state of t he keyboard , and if a ny 
key is pressed then the routine goes into a 
loop, waiting until the Keyboard is clear, i© 
no key pressed, Pressing any key, iinclud- 
ingtheBREAK key, will causethe machine 
to wait for the key to be released. Once 
the key is released then a check is made to 
see if the BREAK Key has been pressed, 
and if it has then the usual return to Basic 
will ensue. Well then, why is it impossible 
to abort output to the printer? The answer 
is as said prewioulsy, poor forethought. 
Between the 'wait while key pressed' 



routine and the 'cfieck fo r BREAK' routine 
there are approximately 40 machine code 
instructions 1o be executed, at an average 
of four microprocessor cycles per instruc- 
tion this gives a period of about 160 mpu 
cycles or approximately 1B0 microseconds 
(0,000180 seconds), not a lot of time to 
either release and re-press the BREAK 
Key, or to hit the BREAK Key at the right 
time. Too early and the wait routine is 
entered, too late and the BREAK check is 
missed. 

The problem is very infuriating, as the 
only way out is to wait for the LLIST etc. to 
end naturally or press the RESET key. My 
answer to the problem is to put the 
computer into map 1 (all RAft/1) copying 
the ROM across and then to patch out the 
'wait while key press' routine. The short 
machine code program that follows ac- 
complishes this, and It also copies the 
CARTRIDGE memory (&HCOOO — 
&H EFFF) SO that should a disc drive or car- 
tridge be present then it can still be used as 
normal 

The nriachine code generated by the 
assembler listing sits in the first page of 



graphics if Dragon Dos is present, or the 
second graphics page if the Dos isn't pre- 
sent. The code is position independent 
and so can be relocated anywhere (n 
memory if you should need to do so, for ex- 
ample if you have something in the 
graphics memory that you wish to 
preserve. 

If you don't own an assembler(shame on 
you) then the basic listing will install the 
machinecode,whichwillthenrequiresav- 
ing, the addresses being : 

Start &HCOO 

End&HC34 
Exec&HCOO 

Remember that when the Dragon &4 is in 
map type 1 (all RAM) pressing the reset 
button causes the machineto revert to map 
type (RAM and ROM), and doing so will 
cause the patch to be inoperative. If you do 
happen to press the reset button while in 
m ap type 1 , you can type PO KE StH F F D F, 1 
ENTER), which will put the Dragon into 
64k RAM mode and the patch should be in- 
tact. It not then you will have to reload the 
program and eKecute it. 



Listing one 



ocoo 


3401 


0C02 


1A50 


0CO4 


B68000 


0C07 


3402 


0C09 


7Aeooo 


ococ 


868000 


orOF 


AlEO 


OCll 


2612 


0C13 


8E8000 


0C16 


B7FFDE 


0C19 


A684 


OClB 


B7FFDF 


OCIE 


A780 


0C2O 


8CFF00 


0C23 


26F1 


0C25 


867E 


0C27 


B78000 



ROM 



RAM 



ORG 


$C0O 


PUT 


$C0O 


PSHS 


CC 


ORCC 


ft$50 


LDA 


$8000 


PSHS 


A 


DEC 


$8000 


LDA 


$S0O0 


CMPA 


,S + 


B»E 


RAM 


LDX 


#$8000 


STA 


$FFDE 


LDA 


,x 


STA 


$FFDF 


STA 


,X + 


CMPX 


tt$FF0O 


BNE 


ROM 


LDA 


it$7E 


STA 


$8000 



SAVE CC REG, 
DISABLE IRQ'S 
FIRST ROM BYTE 
SAVE ' A 

ALTER FIRST ROM BYTE 
GET FIRST ROM BYTE 
COMPARE WITH OLD VAL 
NOT SAME=MAP1 (RAM) 
START OF ROM 
SET MAP (ROM} 
GET ROM BYTE 
SET MAP 1 (RAM) 
STORE IN RAM, INC X 
LAST ROM BYTE? 
MO SO GET NEXT BYTE 
OPCODE FOR JMP 
RESTORE RAM BYTE 
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0C2A 


BEBCFD 


0C2D 


B7BECD 


0C30 


fiFBECE 


0C33 


3&81 



LDX #$BCFD SEND TO PRINTER ADDH 

STA $BECD OPCODE FOR JMP 

STX $BECE PATCH OUT WAIT CODE 

PULS CC,PC RESTORE IRQ'S RETURN 



Listing 

one 

cont. 



10 


CLS 












Listing two 


20 


FOR 1 = 


&HC0O 


TO &HC34 










30 


READ k$ 












40 


A^VAL( 


"&H*' + 


^$) 










50 


POKE I 


,A;CS 


= CS+A 










60 


NEXT 














70 


IFCE06883 


THEN PRINT " 


ERROR 


IN DATA" 


:END 


SO 


PRINT' 


'CODE 


INSTALLED. . . 


":PRINT"REMEMBER 


TO SAVE IT" 


90 


DATA 34,l,lA,50,B6,eO,0 


,34,2, 


7A,80,0 






IOC 


1 DATA 


B&,80 


,0,A1,E0,26, 


12, BE, 


80,0 






lie 


) DATA 


B7,FF 


,DE,A&, 84^67 


,FF,DF 


,A7,80 






12C 


f DATA 


ec,FF 


,0,26,F1,86, 


7E,B7, 


80,0 






13C 


» DATA 


eE,BC 


,FD,B7,BE/CD 


,BF,BE 


,CE 






14C 


DATA 


35,81 













Winners and Losers 



Every month 

Gordon Lee will 

look at some prize programming 



THE competition was not in itself difficult, 
allhough many readers were tripped up by 
minor problems, To quote Phil Sapino: "A 
very short program is all that is neces- 
sary, . ,", and to prove trie point listing one 
was what he attached. Pauil Weed on work- 
ed along similar lines (listing tVifO). By 
taking the digits in groups Of five (Still Within 
the computer's mathematical capability) 
the running lime was effectiyeiy reduced 
five-fold. 

Almost without exception all of the 
winners adopted a version of these pro- 
grams, However, this month, the non- 
winners also came up with a number of 



surprises. An identical 5231772315 from 
Bandy Longshore and E A Newman: the 
explanation was Simple I The program- 
ming and mathematics were perfectly 
correct, but they had both counted the 
number of digits from the decimal point 
end and not from the left. A technical 
Knockout I 

Surprises also from Dave Lardner 
and Denis O'Mulloy. who submitted 
47879976?5 and 52ef77g7a74 respectively 
One is almost the reverse of the other 
Closer es^m I nation reveals that the first 
fivedigitsof Mr Mulloy'snumber, reversed, 
is the same as the first five digits of the 



Listing i'^' cisi 
one ^'^ '^^^ 



H'^i TO 20000: r = IfJTtG!/D) !K="Q--D*t!a-tO»R+llNE:XT 

M-^l TO IOj I = lMTtGyD):R=Q-D*Ii(J=lO*R+ltPRINTlf :HE)(t 



'» J 
1 J 
.' I 

31 
t} 
SI 



1383) 

12tAJ 
I .'SI.' J 
I 4BEIJ 

145(1 I 



h7.JSB5215B501J204IH-1,564ISBSfc7j:'51052(i3:iJ?lB9bi|-ia^-b/f,tjfi;ilV!441 /■afei:ib-l51-l-* 
rt4S44,l'i3^t3a3i:>^i.-i9feS31 (Ci6^791'02(»544Sfe:'K351 lSBfeTj557lL:>55(5ei Ktjgtfl 1 ST 1 4t>£a7 
4-iaBS2B037S4Dl I 554037 31'*>25eB4(*I:B6.^2i;>^71i'a53S6fc31 74 16i-S3«3 |-ilJ^5(*l>5f> 
flSHi'ttmiAiSti ^■iif47' Ji'fc05)53j:3fc, 7 4 J'iSja l a4tO 1 25303 1 7 7B 1 OSB? 1 2*5 1 i iCi539-?3B-54 
BB JS53 1 4 .r /b I /H ^'448iefi(J6Bri;JBI.>b i > IJbti 1 344 T 32^^73 7 ! 7 1 3539 1 4f37'344'S 1 24Si;i 1 54 

Bb'-m/'^tiH i^SSeSSS^l'SilSa I &7.iBa7'i)3'M9 I057a4<l l6B4 5'M22 737 20O333I'4i;ii.>5ie516H74 
I 1 fct.4r:H 5 1 353707 J9557b«4^f46fc2i;H 7fa25i;i .; 1 StJ^fi^ 3Eib32^I'43*iL3ni^jyBj3b^--M 7 Jb ' 
-rfSi:!-! ) /ir3',r-ff\'h^1%m'^0^JlS' »E>'^l^4<lM^4 j'^l^7i:i5fl77O5SO07 IjU^^iBtf^^I^SOaSl'fiB .' 
l'a6'»S4 L-€,3 1 2-451436.444 7SJ23B3 1 -tBBfe 1 1 b 1 7 7i6OS4B0447B 1^ ^762531^^ 4 /4 7 ^:.l ^'35-1 
h-^'^JktfJ^ I Oa I ?ifli'h'J i:'5«liftJSI6tt.i57 I 2l>435a2&075Of3O7GWS*fW5s5464S151*:> 
HJB5 1 434 rfeSfcBfcSi. 7 7Bai;yfcUfce9B:K£,9722 i 1 7fcB2&3i;i|i*5b44 /S 37b 73 I OdB I 5«iiS^i; 1 "if^bt- 



bB 7+fc,S.Jii;K+B^04tiU9B I 7L.t ' 1 ''j / 7^ 1 4ai.iauS / 'tib^b'iblfif d I 4^1 i-3 75li43l!i-3D(5 ,'h, 7rt 7 2/4'-< 
4tJiS 1 6<»S6 7 i3S36 2^144 730D 7a 7 74£i;:>i-9907'3 7 23^3402 74 762 J 1 26 J& 7 4nB2 7 26 I -i-^SS I b 
tKBSft 72^b 1 iraB373 7 32B/H-i 7tiV U b 1 1 ^36 1 6S733f'9745? 7 7 ;'2:a<* 1 37?) \ 827851 lMU::'t* /3H4 
it2l>91'04'Jl 59340853 'SaM97 1489032^242 IS37&Bfi-»S7'»7g7S6B2BO43&3i:i0O0bl ] i:>4 
53524'S 1 4 1 S7 1 I 5(H5aB375fe7S*l.i?)4 2ui4b4b /i.i44 ^yMli 7 ^9'i^'^'i rjfl',4-^-,;':%(.i;-'hh'*4f>afi J 7 ^ 1 I 
■^U>1 1525fifl7a'dP:5fi,7 1'37 7?7 79l 7 7 



answer, while the last five digits of Mr. 
Lardner's number is almost the same as 
the start of the answer, I suspect that rhe 
different diigif is just a copying error and 
that both are tiue digits too soon in the 
series. Remember that though there are 
34542 ones in the division, there are only 
34537 d ig i Is i n t h e result . Th is d i f f e rence of 
five is due to six ones needing to be called 
before the first digit of the answer appears 
- that is, the division wilt begin; 111111/ 
34543. The number of digiis in the answer 
is always five short of the number of ones. 
A good safeguard against this sort of 
error is to print out selected portions of the 
result- 1 fiave compiled th-e result into lines 
of 70 c ha racte rs. Th e dig its s how n a re fro m 
the beginning, middle and end of the full 
answer. To determine where lo find a 
specific digit , divide the number of the digit 
by 70. The 20001st digit is located by: 

20001/70 = 265 remainder 51 

The required digit (which begins the 
seq u ence of ou r an swe r) i s therefo re f ou nd 
on line 285 at the 51 s! position. 



Listing two 



10 cus 

20 H-34,S43i V'llMllllLl 
30 FOR 1=1 TO 20010/5 

50 Y=VAL (BTRtl' V-l INT <.i >*!( ) J + " 1 1 1 1 1 " > 
to IP' l>20CiOl/5 THEM PRINT IMTt^ij 
70 NEXT 1 
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Part three ofPam D'Arcfs introduction to machine codes 



AS listings get longer, the chances of my 
i n CO r reclly copy ty ping va I ues f rom as sem - 
bier listings increases tine risk Of errors, so 
although I was irying to keep listings non- 
specific, I am now supplying assembler 
listings wilh articles, Lines commencing 
with an asterisk and the 'Comments' 
following the semi-colons to the right of 
source code lines are my assembter's 
equivalent of Basics REM statements — 
(ihey are for the programmer's benefit only 
and are ignored when the macliinecode is 
generated by the assemble process. 



immediately follow 

GETKEYJSRSeOOe 

with a BEQ instruction, The Junrrp to 
SubRoutine instruction itseif does not 
affect the condition code register. This is a 
case where the ROM routine sets up two 
i lem s of i n form at ion { or ret y rn p ara meters) 
that we can use: 

— the Ascii code of a keypress, if any, else 
null ($013) in register A 

— the condition code register to reflect the 



branch instructions, except ingJSR/JMP to 
Basic ROiy routines which are Jn our pro- 
grams, a special and (unless you are in- 
terested in running in Dragon 64 mode) 
acceptable case, 

Theitemthat particularly caught my eye 
for our first example is The VfeWow/ Btoi? from 
JonesandCowsill's Dragon Machine Code 
(Shiva Publishing Ltd), but finst consider 
the very simple examples of listings three 
to five. 

In listing three (JSRFRED), JSR (Jump 
to SubRoutine) generates the extended 



Listing one 








5isei 




» LISTING 1 






saei 










SOCil 










5031 




» JMPWQLFT 


(FILENAME) 




siaei 




« 






5001 




« leiMDRE LEFT ftRRDW KEVPRESS | 


5001 




» 






5001 




• USING PREAM ASSEnBLER 


5001 




*t AFTER CLEAR3a0,iHS0ea 


5001 










5001 


BDBA77 


GO JBR 


*BA77 


;CLB 


5004 


CC0500 


LDD 


«t5BlH 


iPRlNT^25i!) 


5007 


DDBB 


STD 


»ee 




500f 










5009 


BDBBBi. 


GETKEV JSR 


»e0cy6 




50OC 


37FB 


be:q> 


GETKEY 




500E: 


e!0B 


tMPA 


#*eB 


jLEFTARROW 


5010 


27F7 


BEQ 


GETKEY 


;VEB-IGNOR 


S012 


BDB00C 


J5R 


4BB0E: 


;ND-D1SPLY 


9B1S 


eiQD 


CMPA 


#»eD 


;< ENTER? 


SB17 


S£>F0 


BNE 


GETKEV 


;N0 - CDNT 


5019 


3<? 


RTS 






^eiA 











Listing one (JMPNOLFT) covers the 
first requirement of last month's workoui 
and liatirtg two {JMPCHK) the second 
requirement. As you can see, in both 
instances, the only amendment to the 
original PRINT@256 routine is the inser- 
tion of a few lines of comparison code 
between lines 30 and 40. 

If you are struggling with references to 
ascii values for keypresses, ttiere is a list of 
them in appendix Aof the manual supplied 
with the Dragon, Capita! letters are the 
decimal values >64. 'With the Editor still 
telling metocutdown on length, I shall not 
include furtfier comment on the code but 
please, please do write in if there is some- 
thing that you need to have explained 
further 

CoMPare does not alter the two items 
being compared Tfie result of the com- 
parison causes various bits or flags of the 
condition code register (CCR) to be set 
(made=1) or unset (made=0'} enabling 
different program paths to be followed 
depending on the result by using the con- 
ditional branch instructions. 

So far, only BEQ and BNE have been 
used in examples depending on whether 
the value in the register being compared 
is EQual or Not Equal to a fixed value in 
the operand column of the source code. 
A slightly differervt case is where we 



Listing two 










S001 




* LISTING 2 






SBHl 




* 








5m 1 




» JMPCHK (FILEMAMEJ 




5001 




• 








S0B1 




# ERASE USING LEFT ARI^OIrf BUT DO | 


seei 




♦ MOT 


EFiASe 


PRE-START 


OF INPUT 


50D1 




• 








5001 




• USIIMG OPEAM ASSEMBLER 


5001 




* AFTER CLEAR200,fcH5e0a 


5001 












5001 


BDBA77 


GD 


JSR 


*BA77 


;CLS 


5004 


CC050B 




LDD 


«4500 


;PRlNTe25fc 


5007 


DDBB 




STD 


*ea 




5009 












5009 


BDB0e6 


GETKEY 


JBR 


4B00fa 




5B0[: 


27FB 




BEO 


GETKEY 




500E 


B10B 




CPlPA 


W«0B 


; LEFT ARROW 


5010 


2607 




Br^E 


DJSKEY 


;IMO-DISPLV 


5012 


9EBB 




LDX 


4SS 


;CURR. CURS 


5014 


aciasBffi 




CMPX 


ttt0500 


;PDS.@2Si. 


5017 


27F0 




BEO 


GETKEY 


1 YES-IENOR 


S019 












50 I 9 


BDB0QC 


DlSKEY 


JSR 


te00i: 


[DISPLAY 


50 IC 


B10C 




CHFA 


tt*0D 


i<EIVTER> 


50 IE 


26 E 9 




BNE 


GETKEY 




5020 


39 




RTS 






5021 













contents of register A; that is, a BEQ will be 
obeyed if there was no keypress (Register 

A= zero =$00); a BNE witi be obeyed if 
Register A does contain a keypress value. 
As with IF statement in Basic, if the con- 
ditions are met, tJie instruction (ie branch) 
is carried out, otherwise the program path 
continues with the instruction following the 
unsatisfied conditional' branch instruction . 

Plus or minus 

Signed and unsigned conditional branch 
instructions were mentioned last month, 
Having just written a piece on it, it was 
made to look very complicated and I realise 
that I was not supporting it with an example 
anyway as I want to make a start on adapt- 
ing posit ion dependent code to run on your 
own systems, I am therefore holding it in 
abeyance for an appropriate lime- 
Adapting code 

A quick glance through the four Dragon 
machine code (as opposed to general 
6809) books t hat I h ave s how that most u se 
position dependent rather than relocat- 
able (or position independent) code in ex- 
amples. The instant give away is if one 
sees JSR and JMP rather than BSR and 



mode of instruction = an actual, fixed ad- 
dress, at addresses $5000 and $5009 
respectively for FRED and HARRY. Thus, 
barring strokes of pure luck where loca- 
tions $5008 and $5009 just happened to 
contain $39 at the time, the program will 
only execute correctly if always loaded al 
its assemble add res sot $5001 , If . for exam- 
ple, it was a machine code subroutine that 
we wished to caH from a large Basic pro- 
gram, the memory $5001 -h would pro- 
bably be occupied by Basic program and 
the machine code subroutine would need 
to be loaded and executed beyond the end 
of the Basic and its variables space, pro- 
bably around the $7000 area. If the pro- 
gram was loaded at, say, $7001 using a 
load offset of $2000 (CLOADI^'USR- 
FRED",&H2000), the program still jump to 
addresses $5008 and $5009 to execute 
subroutines FRED and HARRY, rather 
than a few bytes beyond the start of the 
program. 

There are two ways of tackling such 
machine code Even though one cannot 
sometimes assemble code directly in the 
area that one wants the machine code to 
operate from (for instance, depending on 
which version is being used, the Dream 
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Listing three 



5001 

SQQl 
SBQt 

5001 
5001 
5B01 
5001 
5001 
5091 
5001 
5064 
5007 

SBoe 
3Boe 

5HC? 
5009 

500A 



* LISTING 3 



JSRFftED (FILEINAMEI 



EXAriPLE 
MACHINE 



OF POSITION 
CCDE 



DEPEWDEMt 



USING DREAn ASSEMBLER 
AFTER CLEAR3B0,iH5BO0 



BDSeeG 
BDSOB'? 
39 

39 



BD 



FRED 



JSR 


FRED 


JSR 


HARRY 


RTS 





RTS 



HARRY RTS 



Listing lour 



assembler itself occupies $5E00+ in 

memory), Ihe assembler may contain the 
option- to generate code as if it were tn (he 
required area, Using Dream, this can be 
achieved using the DRG ( = ORiGin) and 
PUT directives. Listing four says generate 
code as if i I is positioned at $7000 (ORG) 
but for the assemble, place it in its normal 
workspace {S5001). If the PUT had been 
omitted, the generated code would be 
placed directly into address $7000+ cor- 
rupting the Dream program with indeter- 
minate, but no doubt catastrophic, results. 
ORG and PUT are what are known as 
assembler DIRECTIVES They are not 
machine code instructions, but the assem- 
bler's own rreans of allowing program- 
mers to give it command and this is one of 
Ihe areas of greatest difference in 
assemblers 

Having assembled the code in listing 4, 
that code is now fixed to execute suc- 
cessfully only from address $7000 in the 
machine. Just before I leave that, as this 
may well be an area that newer machine 
coders may have difficulty understanding 
with their assemblers, a word on saving 
machine code assembled in a different 
place from where it will run (at least, for 
Dream assemblers, but perhaps it is also 
appropriate to other assemblers). 

After assembly, the generated code is 
actually sitting at address S5001-I- in the 
machine- Its length is S7ID00-S700e in- 
clusive [first and last byte generated in the 
listing) = 9 bytes. 1 1 then needs to t3e saved 
with the likes of 

CSAVEM"JSRFRED3",&H5001,&H5009, 
&H5001 



50B1 
50<01 
5001 
50431 
5001 

5001 

S00 1 
3001 
5001 

7000 

7000 
700121 
7003 
7006 
7007 

7008 
700Q 
7009 



* LISTING 4 

*: 

* JSRFRED2 (FILEWAME) 

t EXAMPLE OF POSIT] DM DEPENDENT 

» MACHINE CODE 

« 

* USIWB DREfiiM ASSEMBLER 

* ^FTER CLEAREaei, tH50O0 



7000 




DRG 


*700O 






RUT 


45iaei 


Bc;e07 


GO 


JSR 


FRED 


BD700B 




JSR 


HARRY 


3=* 




RTS 




39 


FRED 


RTS 




3"? 


HARRY 


RTS 





but will only execute successfully if re- 
loaded using an offset to take its sfart 
address to $7000 (S7000-S5001 = SiFFF), 
Once reloaded at address $7000 

(CL0ADM"JSRFF1ED2".&HIFFF), it can 
be further saved from that position in 
memory to avoid having to use offset for 
future loads, eg 

CSAVEW"FRED7D00",&H7OO0,&H7OOe, 
AH7000 

If your assembler contains facilities to 
ORGifPUT generated code, this technique 
can be applied to any source code coded to 
occupy an area not abSe to be assembled 
d I rectly i nto beca u se of you r asse m b I er oc- 
cupying that area. 

This, however, is not necessarily the best 
solution to such position dependent code 
as there may be \^ery good reasons for 
wishingtochangeits load position another 
time One can amend the source and re- 
assemble for a new load position tiut a 
much better solution would be to get rid of 
its position dependency altogether. The 
above is obviously a very simple example, 
but by replacing extended mode JSR and 
JuWP instructions with relative branch in- 
structions, such instructions instantly 
become position independent, or relocat- 
able Listing five (BSRFRED) replaces 
JSR instructions with 8SR (Branch to 
SubRoutine) and the code generated is 
such that wherever the routine is loaded 
(barring corrupting Basic or DOS 
workspace!), it will function correctly. 



5001 
5001 
5001 
5001 
5001 
5001 

300] 

5001 
50O1 
5001 
5001 
??0B1 
5003 
5005 
5006 
5006 
5007 
5007 
5006 



Listing five 



* LISTIINB 5 

« BSRFRED (FILENAMEJ 

* EXAMPLE OF POSITION DEPENDENT 
» MACHINE CODE 

* 

* USING DREAM ASSEMBLER 
+ AFTER CLEAR200,tH5000 



6003 
8D02 
39 

39 

3=? 



GO 



BSR 
BSR 
RTS 



FRED 

HARRY 



FRED RTS 

HARRY RTS 



The yellow blob 

Jo nes a nd C ows i 11 's Dragon Machine Code 
looked interesting enough from a quick 
perusal in a bookshop forme to add it to my 
collection. However the more Nook at the 
example that I have selected, the more I 
wonder how beginners to machine code 
may have coped with the sections before 
the book moves on to providing actual 
assembler listings If you have struggled 
with trying to use the early listings as actual 
assembler source, the following should 
help throw light onto ways of amending it to 
make it produce the required object code 
and hence more understanding of the text. 
For those who have not got the book, work- 
ing through the example may help you 
u nde rstand som e of the t h i ngs to 1 oo k for i n 
listings that you are experiencing similar 
difficulties with, 

The program as it appears in the book 
(listing siK — YELLBLOB) first caught my 
eye becauseof theuseof JSR rather than 
BSR statements. However further exam- 
ination yields even more valuable fodder 
for us to consider in trying to get other 
people's code to run on our systems. 

Theintentionoftheprogramistobeable 
to move a yellow blob around the text 
screen using the arrow keys. Pressing the 
break key terminates the program. I par- 
ticularly like the way that this initial listing 
doesn't actualy include Ihe code for the 
movement (subroutines UP MDOWN, 
MLFT and MRGHT consist Of an RTS), I 
often construct programs on this basis, 
even in Basic, to test that the skeleton 
works before putting on the flesh. 

Monthly workout 

Having said that the despite my intentions 
of not leaving you dangling mid-sentence, 
as it were, from month to month. I fear that 
my time is up, I will leave you , then, with the 
listing to ponder and perhaps see if YOU 
can get it going on your system The pro- 
gram starts off by clearing the text screen 
('poking' code ;; $60 tothetext screen area 
($400-$5FF] is the equivalent of writing 
ascii space characters to It using JSR 
SeOOC). The jS$9F value is the text 
screen's yellow blob — see graphics 
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Listing six 

* YELLBLOB ^FILENAME) 

* 

* THE YELLOW BLDB - PAGE 56 

* FRnn "DRAGUW nACHINE CODE" 

* BY JONEBtCOWSILL tSHIVA) 
* 

* TYPED IN AS PER THEIR LISTING 



6404 



CLEAR 



KBD 



LDX 

STX 

LDY 

LDA 

CLR 

CLR 

5TA 

LEAY 

BNE 

LDA 

LDSC 

STA 

JSR 

BED 



H0400 

6400 

#01FF 

#6Q 

6402 

6403 

,5< + 

-1 ,v 

CLEAR 

#9F 

6400 

,X 

6006 

KBD 



BE 04 00 
BF 64 00 
10 SE 01 FF 
86 60 
7F 64 02 
7F 64 03 
A 7 BEJ 
3 1 3F 
26 FA 
86 9F 
BE 64 00 
A7 B4 
BD 80 06 
;27 EB 



DOWM 



LEFT 



RIBHT 



Bf^EAK 



END 
UP 

MDOW'N 

MLFT 

MRGHT 



CMPA 

BNE 

JSR 

BRA 

CMPA 

BNE 

JSR 

BRA 

CMPA 

BNE 

JSR 

BRA 

CnPA 

BNE 

JSR 

BRA 

CMPA 

BED 

BRA 

RTS 

RTS 

RTS 

RTS 

RTS 



tt5E ; 


81 


SE 




DOWN ; 


26 


05 




UP ; 


BD 


64 


53 


KBD ; 


20 


F2 




tt0A 5 


Bl 


0A 




LEFT ; 


26 


05 




MDDWN ; 


BD 


64 


54 


KBD i 


20 


E9 




#0B ; 


Bl 


08 




RIGHT ; 


26 


05 




MLFT ; 


BD 


64 


55 


KBD ! 


20 


E0 




#09 ', 


• 81 


09 




BREAK 


,26 


05 




MRGHT 


, BD 


64 


56 


KBD 


;20 


D7 




*t03 


iQl 


03 




END 


;27 


02 




KBD 


;20 
i39 
J 39 
;39 
;39 
;39 


Dl 





Characters page of the Dragon manual. 
Appendix A — and we should be familiar 
with the 'get keypress' ROM call (JSR 
$a006)bynowl 

The working visual result is not very 
exciting — green, screen with yellow blob 
top left and the program simply sitting 



there until break is pressed — taut the pro- 
spect of what you have achieved if you 

inave used this listing (and not your own 
routine)H particularly if your assembler is 
not geared to lettimg you generate code at 
S6400, should be very exciting indeed to 
you (in which case, you are probably 



beyond needing this series at all!). The 
only other thing that I will say is that if your 

assembler is like mine, you will need to add 
in an awful lot of doiliar signs to get it to 
generate code as this listing suggests 
[shown as conriinents in the source lines) 

Good luckf 



Crossword 



The third month of the Dragon Crossword, We have 
the results from the first crossword now, and the 
lucky winners whose correct entries were plucked 
from the editor's hat were Paul Simpson, who 
wanted an up to date Totai Ecfipse, which is now 
available from John Penn Software, and Mrs, H, 
Clarke, who gave us a list of choices, most of em 
deletions! We will see what we cari do — - no 
promises. 

There will be a couple of free tapes from the 
Editor's Magic Bottomless Box for the first correct 
entries to reach us each month. You can even try 
telling us which tapes you'd like in an ideal world. It 
all depends on what we can find. 

And you don't have to cut up your Dfagon User 
either — heaven forbidi Entries can be written out 
on a photostat or a plain piece of paper, as long as 
we can read'em. The ingenuity practiced tiy DU 
readers to avoid mutilating their precious paper- 
work never ceases to astound. 

1. Plant this to raise the devil! (5,4} 

2. Grinder run around the lines [4,6) 

3. American President's burial place? (9,4) 

4. He should not snatch! (7) 

5. Tax for covert whirlpool (6,6) 

6 I mounted trouble when the pit was closed (5,3) 
7, Organise some resistance — don't sit on it (7) 
a. Britain's blaci^ gold? (5,3,3) 
9, Nasty Russiansi (3.7) 

10, If he did this slowly, he could not be one! (5,5) 

11 , He looks for holes in a chart venue (4,6) 

12, ET met a broker on South African journey (8) 

13, The red beast visits a castle with a bishop (6,5) 



DRflGOW quiz 




t(L| l^rry and D^risk Prpbyn 



All this month's 
answers are names of 
Dragon software. When 
the crossword is 
complete, the column 
marked with an arrow 
will spell out a phrase. 
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Expert's Arcade Arena 



HELLO, and welcome to this month's 
straight-faced colitmn. Thanks for your 
letters, but I want at least twice as many 
entries to the software survey as I've 
received — it's no contest with just my 
entry! (Editorial note; the Expert mocks 
you. Owing to the double time scheme 
operating tiere, you won't even have seen 
January's column at the time ot writing.) 

With the new year comes a new format 
for hintsand cheats in the Arena. From now 
on they will have bOKOS round them, so that 
they are easier to spot when you search 
through youf Dragon Users looking for a 
particular lip. The first words in each box 
wiJI tell you to which game it refers and 
whether it's a hiint or cheat, 

Got that? Good, Let's go! 



Alrball cheat 

Load the game using Paul Burgi^n's 

program C {Arcade Arena September 

1966) and co-ordinated with the line 

20 POKE 32473, LIVES 

where LIVES is an intergerfrom 
t to 255 



First off the top of the pile this month is 
this handy POKE for Airbaf! which has 
been passed up and down the couytry and 

eventually reached me. The earliest origin 
of ttie POKE I know is Mr, T, Wilkmson.. 
Thanks. Tom, ThanKs also to James Bon- 
field whosent in the same POKE but wasn' I 
the first. Bad lucK everyone who voted for 



4/fijai'Mo be hacked in the survey, but don't 
worry; your votes still count. The POKE's 
quite useful, but how about a POKE to stop 
the bait deflating? 

St lacking to Aifbal! for a minute. 1 've a few 
pleas from people stuck with two screens. 
For one, I provide a solution, but the other I 
leave to you. The screen in question is 
described as SE, SE, SW. SW, SW, NW, 
SW which are ocmpass directions from the 
starling screen. It's a screen with a high 
wall and some vicious spikes, and is stop- 
ping people's progress with the game. 
Please send your solutions to the usual 
address. 



Airball hints 

Togetpastthescrteen whtchisSE, SE, 
SW. SW, SE, SE from the start screen, 
you. must select eight directional 
movements. This enables you to jumpt 
into the room diagonally from the room 
iDefore, and land on the two pedastals, 
not the deadly floor tiles. You must 
press two keys together (as well as 
Bounce) to obtain tliis diagonal move- 
ment, and jumpt straight towards the 
bottom of the screen. 

Everyone out there who's having 
trouble getting from one screen to 
another iin time, dont forget tha keys S 
and F will alter the speed of the ball 



James B. also provides a tew more POKEs. 
some of which have already been printer 
and some of which I'll feature sometime in 
the future. To show some appreciation of 



his wqrk, perhaps someone can help him 
with a query. He would like to know what 
The Oracle is. No, not (TVs Teletext ser- 
vice, but a uti^lity which seems to leave 
messages such as "The oracle is in RAf^". 
"Enter byte" and "Program loads too low in 
BAM" hidden within the coding of a large 
number of Microdeal games. Any ideas? 
You know the address. 

Before I go. I've got here a few advance 
details for a couple of new games for 1988. 
Firstly. Crazy Foots 2, which tsn't avai^lable 
as I write, but will be by Ihe time you read 
this. I haven't got copies of the new or old 
versions, but the letter says that it's now 
greatly improved, including different col- 
ours for each team, and options to allow a 
variety of games by changing Ihe duration 
and speed of each game, The other new 
ga m e r ve bee n to I d abo ut is t h e latest f rom 
Paui Burgin. This time he's stuck his revis- 
ing claws into Space Monopoly. Space 
Monopoly + apparently includes a whole 
Ifst of new features, including holdings ad- 
vice, controlling interests lists, joystick op- 
tions, options to influence the creation of 
theuniverseandmanyothers.Themostin- 
teresling is an option to play against the 
computer, from to 4 players. I gather that 
Paul is now trying to work out how he can 
sell the game without upsetting Microdeal. 
{Paul should be looking at the news page, 
and having a quiel word wth Harry 
Massey) . 

Once again, Ihe end is nigh. Apologies 
for a short column this month, bul we 
all want a couple of days oft at Christmas. 
I'll say Goodbye now, see you next 
month. 



Adventure Contact Communication 



Adventure: Starship Destiny, 

Dungeof} Destiny. Wild West 

Destiny. 

Problem: Hints wanted. 

Name; Paul lasiKiewic^ 

Address: 40 Sidlaw Avenue, 

Parr, Si. Helens. Merseyside, 

WA3 2BQ, 



Adventure: Sea Quest/ 

Mystery of tt)e Jaro Staf 
Problem: Where'^s the mirror? 
Where is the Ruby hidden on 
the ship? 

Name: Craig Dillon 
Address: 24 Glen Kinglass 
Road, Overton, BreenocK, 
PA16 9NW. 



Adventure: Gatagon 

Problem: How to get extra 

lives 

Name: Gary Hunt 

Address: 74 Femdale Road, 

Leylonsione, London E11 

3DN. 



Problem: Pools predictor pro- 
gram needed, must be able to 
alter teams in divisions and 
send division results to 
printer 

Name: B. Tozer 
Address: 10 Demond Ave, 
Beverley High Road, Hull. Tel. 
0482 4434BB. 



Communication 

Writedown your problem on the coupon below (make it as brief 
and legible as possible) together with your name and addres 
and send it to Communication, 12/13 Little Newport Street, 
London WC2H 7PR 



Problem 

Name . . 
Address 



February 1&68 Dragon User 13 



Dragon drives direct 

CJ. Wafton describes an experimental interface project for DC motors 



IN order lo link the Dragon to motocs to 
drive them, it is necessary to u&e some 
form of interlace. T lie re have been a 

n u m be r of articles i n £)ra gofi Oser d eta i I i n g 
experiments in various aspects of inter- 
racing, and also on lh& production of inter- 
face units. Sucin units generaHy have 
mechanical relays built into them, or may 
be connected to suiial:>le relays so that ex- 
ternal device, such as lights, heaters, 
motors, etc. may be switched on and off. 

It is usuai practice in the area of robotics 
to use stepper motors lo obtain accurate 
positioning of arms and g rippers Such 



conirol would then enable the buggy to be 

operated. Tine interface unit obtained was 
that produced by NCJ Eiectronics of Hull, 
wliose address is included at the foot of 
this article It is the type 0101, and at the 
time of pu rchase it cost £14.95 inclusive. It 
would be as well to enquire about cost 
before placing sn order. The interface was 
reviewed in the December 19B4 edition of 
Dragon User. It connects to the printer 
socket of the Dragon and has eight lines 
available to connect to external circuits. 
The interface may be programmed in 
Basic using the PRINT statement or via 



Printer pT 
port ri 



Computer 



=! 



20 vay cable 



Output lines 
I, 



Tt 



6 [> 
W.C.J. ElectT?onicfl 5 

4 

0101 3 

Interface £ 

1 
CoBBnon 




Using the interface 

Interface 0101 is built on a small printed cir- 
cuit board and connected to the computer 
by a 20-way ribbon cable and plug. To 
ena b I e con nectio n s to be m ade easi I y to its 
outputs, the board was mounted in a small 
circuit box with a hole made at the side tor 
the ribbon cable The box was obtained 
from the local Tandy store {type 270-2S2 
metal mini-slope enclosure, price £2 50 in 
a sale) and the eight line outputs and the 
common connection were taKen to 4mm 
socilKets which were mounted on the top of 
t he case.. Lea d s wit h 4mm pi ug s we re t hen 
used to connect the interface to the motor 
circuits, which were also mounted in boxes 
with 4mm sockets. 

The transistor outputs are open-collec- 
tor and work with inverted logic This can 
cause slight problems when driving motor 
circuits, as will be detailed later, The 
general connection and use of the inter- 
face is as shown in figure one 

Note that the use ol the Dragon's power 
supplies for external equipment is not ad- 
vised. Batteries or a separate (preferably 
stabilised) power Supply should be used, 
Under no circumstances should mains 
voltage be connected to any part of the in- 
terface. 

Initial tests with a number of DC motors, 
without the interface, indicated that cur- 
rents greater than 200mA could occur 



motors rotate in a series of very short but 
very precise angular steps. Thus a typical 
motor may have 48 steps per revolution (7.5 
degree step angle) and a more precise but 
more expensive type may have 200 steps 
(1,8 degrees step angle), Stepper motors 
are considerably more expensive than 
common DC motors, and require quite 
complex circuitry to control them, The 
motors found in model railways, model 
racing car systems, in Fischer-Tec hnic kits 
and in Lego kits are ail DC motors. 

This article presents experiments done 
toenablea measure of control to be obtain- 
ed over the simple DC motors that are 
generally to hand. Such control cannot be 
as precise as with stepper motors but be- 
ing able to direct a buggy, for example, to 
behave rat he r I i ke t h e c I assic Logo t u rtle is 
possible with the system , 

To simplify construction a ready-built in- 
terface unit was purchased Electronic cir- 
cuits were then built to enable the interface 
to run motors both forwards and in reverse. 
Two motors each capable of independent 



Figure one: ttie 
generalised interface 
connections. 



Figure two: 

connections for 

an inductive load 



machine code using the print subroutine 
BS4A, Ail the work done in this pn^ject 
involved Basic, The interface uses a 
74LS273 8-bit latch with a transistor on 
each output line to enable low current 
devices to be drive directly. This interface 
does not CO nt a i n relays, a nd it i s q u ite co m- 
pact (about 60mm x 50mm), 




Hence, although the interface might be us- 
ed to drive a smail motor directly, it was 

decided not to risk damaging it, and to con- 
struct suitable motor drive circuits Figure 
one shows an external circuit connected 
between line 6 and the common connec- 
tion. Any or all of the lines could be so con- 
nected, with the external power supply 



Tatjie one: variable values to set outputs ON. 



L 



Output line to be closed 



v&lue to be added to V 



4 



6 



6 16 52 64 



128 
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negative terminals all being returned to the 
common connection, Generally a single 
power supply would be used, with the load 
for each line being taken to the positive 
side of the supply 

It the load is inductive, for instance a 
relay, then it is normia.1 to include a diode 
across tJie load, as in figure two, When the 
current in an inductor is switched off, the 
back-emf pulse can destroy the transistor 
dhving current thrtjugh the inductor. To 
protectHhetransistorthe diode IS included 
and carries the unwanted current pulse 
away from the transistor. 

Figure two shows a non-inductive load 
R1 connected to output 6, and an inductive 
load, such as a relay, connected to output 
7. A diode is connected across L and both 
loads are supplied from power source Vs, 

Interface programming 

To program the interface in Basic, the for- 
mat PRINT /)-2, CHR$ (V); is used- The 
semi-colon is necessary to prevent a car- 
riage return code being serit after the 
desired cornmand, The variable V is the 
value needed to set a particular series of 
outputs to on (or to act as a dosed switch). 
Table one indicates the required vaiues- 
For example, to switch on lines 1, 3, 5 and 8, 
the value of V would be given by 

V = 1+4+16+128=139 

Tfie program line would then be 

PRIWT #-2, CHR$(139); 

The other lines would be left open. When a 
line is closed there is effectively acorn plete 
circuit from the evternal power supply 
through the load, through the line output 
and common connection back to the 
power supply. The interface acts like eig^it 
separate single pole single throw (single 
pole on -off) switches. Any combination of 
the switches may be operated by the 
PRtWT command. As it stands, the inter- 
face may be u sed to con trol a (s m al I ) motor 
directly, by connecting the motor as the 
load L in figure two. Rather than risk 
damaging the interface by driving too 
much current through it, it is better simply 
to use the interface as a switching device 
and to operate the motor via an external 
transistor as in figure three 

An alternate circuit is shown in figure 
four Here control of the motor is effected 
via th e ou tpu 1 1 i n e side of the interface. Th i s 
becomes necessary if it is desired to 
operate a number of motors, with the circuit 
relevant to a typical medium power NPN 
transistor If the inierface is switched off 




t + 



{9 - 12)V 



-. 



M =■ Lego 12 V motor 



Figure three; of^rating the motor thr&ugh an exterrtal tranalstar. 




(S - 12) ¥ 



- 



Figure four: an alternative control circuit. 



(open) the transistor conducts {approx- 
imately \c = 100mA) and the motor runs 
Whentheinterface is switched on (closed), 
the transistor base b is effectively shorted 
to iheOV line and the transistor is switched 
off (Ic = 0). The 1 kilohm resistor protects 
the interface from excess current when it is 
switched on (otherwise the power supply 
would be shorted across the ir>terface) 

Using a circuit similar to figure four a 
nu mber of motors may be driven via the in- 
terface, each tnom one of the line outputs 
and with tfie transistor emitters all taken to 
the interfaced common line 

To operate the circuit of figure three, we 
need to close the interface as a switch and 
thus apply bias to the transistor base to 
cause current to flow in the collector. If we 
open the interface, then there is no bias to 
the transistor and hence the BFY51 (a 
typical medium power transistor) will be 
off. Listing one gives the commands to 



switch the motor on and oft ten time.s. Out- 
put line 1 is used. Thus the command 

PRINT #-2, CHR$(1]; 

closes line 1 and opens all the other lines. 

PRINT #-2. CHR$(0); 

or any other value for V will open all lines, 
including line 1. 

The circuit of figure four has to operate 
in an opposite way to that of figure three 
Here we need to open the interface switch 
in order to apply bias to the transistor. 
Listing two gives an example to achieve 
this. Again we use lineoutpui 1. By setting 
the value of V to 1 (line 10 of the listing) we 
close the interface switch; this switches 
themotoroff initially. In line 50, V = 0. This 
opens the interface switch and causes the 
motor to run. Operation of the motor is 



10 FOR 1=1 TO 10 


10 PRTNTtt-2,CHR$Cl J ; : REH flOTOR OFF 


20 PRINTtt-2,CHR*Cn; : REn nOTOR 


ON 20 K*=^IHKETS 


30 FOR T=l TO 2000^ NEXT T 


30 IF K* = ^'R" THEN 50 ELSE IF Ki^'O" 


40 PR1NT«-2,CHP*C0}; : REM HOTOR 


OFF THEN 60 ELSE 20: REM <R> TO RUN, <0>OFF 


S0 FOR T=l TO 3000 1 i^EXT J 


50 PRJNTfl-2,CHR4C0J ; : GOTO 20 


60 NEXT 1 


50 PRJNT«-2,CNR*[n; : GOTO 20 


Listing one: command for ten ewttctiln^a. 


Listing two; command to open the interface swilcli. 
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Figure five; a cipcuil 
tc9 operate the motor 
in e^itherdtrection. 



Figure six; a b^sit 
bridg'ecinguit, 



transisiors are given in figure seven and 
figure eight. 

Although diodes and transistors are 
fairly rugged mechanically and electri- 
cally, they can be damaged by excess 
heat, A useful hint when soldering semi- 
conductors is to grip the lead between 
component body and soldehng point with 
a pair of long-nosed pliers. To avoid the 
necessity for a third hand when soldenng. 
wrap a strong elastic l^and around the 
handlesofthe pliers sothat they are pulled 
shut. When held open and placed onto the 
component lead they will grip it firnniy 
without the need to be held by hand. The 
pliers also hold the component in place on 
the board if you carefully arrange things 
prior to soldering Allow the heat to 
dissipate before removing the pliers. 

4mm sockets were mounted on the box 
and wires connected to these from the 



controlled from the keyboard, with key R to 
run and key for off. 

Since the remaiinder of the circuits 
tested are of the type shown in figure four, 
it will be necessary to open the interface 
switch of;a partiicular line if we wish to turn 
a tran sistor on . So met i m es we m u st h ave a 
number of lines open while others are clos- 
ed Care must then be taken with the final 
value of V used in the PRIf^JT statement. 
Both circuits figure three and figure four 
were assembled on T-Dec boards for 
testing. Resistorvaluesmaythen be easily 
changed, as may the transistors used . Any 
kind of prototyping or breadboard will do 
the job. 

Amajorproblemwithcircuitsoftheform 
shown In ifigures three and four is that 
bothlypescanonlyswitchamotoronoroff. 
When running it will do so in one direction 
only The most versatile control occurs 
when a motor can be switched to run in 
either direction, This can be achieved by 
using two of the interface outputs, two 
transistors and two relays. Suitable con- 
nection of the motor to the relays can then 
result in motion in one direction control lied 
by one transistor and motion in the other 
direction from the second transistor, A 
more elegant solution (and one which is 
cheaper and more reliable because 
mechanical relays are avoided) involves 
using a four-transistor bridge of 'H" circuit. 

Figure five illustrates the principle Two 
NPN and PMP transistors are used (ideally 
they will be matched complimentary 
pairs). When the inputs to Tri and Tr4 are 
set high, current flows throughl them and 
drives the motor M in one direction. Tr2 and 
Tr3 are switched oft by setting their inputs 
low, that is to the zero line. 

If Tr1 and Tr4 are then set low, with Tr2 
AND Tr3 set high, current flows in Tr3 and 
Tr£, and the motor runs in the oppostive 
direction. Setting all inputs low switches ail 
thetransistorsoffandthe motor stops. Set- 
ting all the inputs high would also switch 
the motor off, but since some current may 
flow in the transistors, it is preferable to 
switch the motor off by setting all inputs 
low. 

Figure six gives a typical bridge circuit 
Component values are not critical, and it is 
worth ejfperimenting on a Dec board 
before soldering up a final version. 




Resistors Ri to R4 should all have the 
same value. The 2N2305 is a PNP 

transistor with similar characteristics 
to the NPN BFY51 type As before, diodes 
(1N4001 type) are used to protect the 
transistors when the motor is switched 
off or reversed. R5 is used to protect 
the interface should there be a fault 
in the circuit allowing the full supply 
voltage across the interface line and 
common terminals. It will restrict the 
current in the interface to a safe level [that 
is, more than 200mA), 

Single motor drive unit 

It was decided to construct the circuit of 
figure six on a small circuit board and 
enclosed it in a surtable box, Tandy stores 
supply a variety of plastic and metal box-es; 
a plastic box 8lmm x S1mm x 35mm was 
chosen. This came complete with a board 
which had a regular array of holes drilled in 
it, and copper laminate connections to the 
holes. Figure nine gives the component 
layout on the board. Small metal pins (ob- 
tainable from electronics Suppliers) were 
inserted into the board and short lengths of 
stripped wire used to link the pins toad as 
'bus-bars' for the individual componer^ts. 
Thus the component layout is directly com- 
parable with the circuit diagram of figure 
six. Lead connections for the diodes and 



circiiil board for the two lines, common, 

motor and power supply. To assist in mak- 
ing connections to the unit the following 
colour coding was used tor the sockets — 
line inputs; green; common: blue: motor: 
white; power supply positive: red; power 



-i+ 



jy 



Figure seven: diode lead connectiena. 





Figure eig tit: Iransistor lead 
connections, bottom view. 
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Listing three: a 
pfio^nam to run the 
motor left and rig hi 
from the keyboard. 



Figure niri^: a 
component layout tor 
the circuit board. 



puttng). This u&e& two motors: one to rotale 
the arm left and right (motor 1} and one lo 
raise the arm up arid down (motor 2). The 
firstfourlinesoftheinterfacewerelinkedto 
the drive unit, with tines lard 2 tor motor 1, 
and lines 3 and 4 for motor 2. Motor 1 was 
controlled by keys R. L and O (off), witti 
motor 2 controlled by U, D and S {stop}. 

To enable one motor to run whether or 
not the ottier wason at tt>etime meant ttiat 
some method of indicating the state of ttie 
motor was needed, This was achieved by 
having indicators or flags in ttie program. 
L1 = means motor 1 is not running left; 
L1 = 1 means thai it is running left, L2=0 
means motor 2 is not running left; L£ = 1 
meansthat it isrunning (eft(ordown, inthe 



supply negative: black. This single motor 
drive unit could then be connected to the 
interfaceontheor>ehandandtoamotoron 
the other. A Lego 12 volt DC motor was 
used to lest the unit, This took 0,26A when 
running and driving some gears. In 
another arrangements it look 90mA with 
less loading, When the motor was off, the 
circuit current dropped to 17mA, With the 
motor running, the voltage across one of 
the conducting transistors was about 1,5V 
so that the power dissipation iin the tran- 
sistor was some 3S0mW, well below the 
transistor maximum (approx. 7mW). 

Listing three gives a short program to 
control a motor to run right and left from the 
keyboard To switch the motor off we need 
the V value to be such that both lines are 
ON from the interlace, This sets the two 
bridge iinputs low, TO turn the motor on , we 
want one input low and one high, ie one line 
to beON and the other OFF, To have line 1 
ON we set V=i, which automatically puts 
Iine2 OFF. TO have line 2 ON we set V^2, 
which puts line 1 OFF, Anyothervalue for V 
will put both lines OFF The program uses 
V=3. V values for other lines are given in . 
Table one, 

If the motor runs left when the R key is 
pressed, simply reverse the motor con- 
nections. To control motor direction by the 
cursor keys, replace the R and L of line 30 
by CHR$(9) and CHR$(&) respectively. 

Double mator drive unit 

(n order to run two or more motors 
independently we must have a separate 
four transistor bridge circuit for each 
motor Each bridge circuit then requires 
two lines from the interface unit. Two 
motors operating independently enables 
a variety of two-motor devices to be con- 
trolled. Examples could be two model 
trains (using separate power supplies to 
the two sets of tracks), and X-Y plotter or a 
buggy. 

The circuit for the double motor drive 
u n i t is si mply t he CO m b i natio n of two of the 
single motor units operating from one 
power su pply. F igu re te i^ g ives the c i rcu it 
An extra component, 05, is used to protect 
the circuit {with its eight transistors) from 
mad vertently connecting the power supply 
with the wrong polarity. With no motor 
operating the quiescent current for a 12V 
supply was approximateiy 20mA, Operat- 
ing values of current would depend on the 




line 1 



Motor 



comnon 



motors being driven (see the section on 
use with a Lego buggy). 

Construction of the circuit was agai^n 
on a pinboard, this time sized about 
140mm X 40mm (cut to slot into a circuit 
box of dimensions 150mm x 80mm x 
50mm obtained from Tandy). A diagram of 
the component layout is given in figure 
eleven. As with thesingle motor unit, holes 
were drilled into the circuit box to take 
4mm sockets. To avoid confusion during 
connection, I use the colour coding Inputs: 
green: motor outputs: white; power supply 
positive: red;power supply negative: 
black; common connection to interface: 
blue. The transistors have maximum 
ratings as follows: BFY51: Vce = 30V, Ic = 
1A, Pdiss = 0.8W; 2N2905: Vce - 40V, Ic 
= 0.6 A, Pdiss = 06W. When operating, 
Vce is approximately half the supply 
voltage. Continuous operation could 
cause overheating if a motor takes more 
than about 0.1 A. Heats inks on the tran- 
sistors may then be ad vis able. The present 
unit has not been run for more than a few 
minutes continuously, and the transistors 
barelyappearwarmtothetouchwithal2V 
supply and 0.2A maximum current per 
motor. 

The double motor drive unit was used to 
control a model robotic arm built from a 
Fischer-Tec hnic kit (Model 30554 Com- 



Trl,^ 


B7Y51 


D1,2 1H4001 


T£2,4 


2M2905 


R1-4 1 kohn 






R5 100 ohm 



caseormotorS). Thus, every keypress sets 
an indicator 

Listing fcjur gives lots of REMS to in- 
dicate what is happening in the program. 
The V values are given in the PRINT 
statements and were selected so that 
whether motor 1 is running or not, motor 2 
can be switched on or off. Likewise, motor 
1 can be operated irrespective or the slate 
of motor 2. The V values are listed in table 
two for this arrangement. Since the inter- 
face has eight output lines, a total of four 
separate motors, each with its own power 
supply, could be independently operated. 
If each one islobeoperated independently 
of the others, then suitable V values would 
need to be selected, again with indicators 
to report the state of each motor Each 
motor would need one bridge circuit. 

One multiple- motor application could in- 
volve a model railway. Up to four trains 
could be programmed to run quite in- 
dependently along separate tracks. A 
suitable program could be devised which 
would switch particular trains on or off a! 
certain times. They could run forwards or 
backwards. The Dragon could control a set 
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Figure ten: the circuit o^ tN«doul>1« motor drive. 
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R9 



timelable of train arrivals and depariures 
from a number of stations for eacli train. 
One could even simutale British Rail by 
having a randorr element built into the pro- 
gram so tt^at each train suffered a number 
of iate arrivals and early departures, but 
exactly when would not be itnown! 

To add two more motors, with an addi- 
tional motordrivecircuitfor each one, new 
V values would be have to be calculated. 
Table 3 shows the basic values in pairs for 
right and left rotation tor each motor Com- 
bining these values as in table two would 
then be required, A comparison between 
the tables should enable this to be done 



The Lego buggy 

The Lego buggy is assembled from a 
Lego kit (price about C23 ex carriage 
and VAT} containing two 4,5V DC rnotors. 
Each motor may be used to drive one 
large wheel, while a small rear wheel 
(und riven) provides a third contact to 
the ground- Running both motors to- 
gether in the same direction can pro- 
duce fbnrt^ards and reverse motion. 
Keeping one motor stationary while 
running the othe-r or running the two in 
opposite directions, causes the Buggy to 
turn. 



It is emphasised by Lego that the motors 
should not be supplied with more than 
4,5V. otherwise they may burn out. Iniliaf 
tests indicated that the motors tend to take 
a fairly constant current. Over the voltage 
range 2 to 4.5V, a single motor look 0.3 A 
while the two in parallel took 0.34 A. With a 
motor stalled (le trying to drive against an 
obstacle) the current taken by a singJe 
motorrosetoabout025AThestallcurrent 
may rise up to 1A if the motor alone, ie 
without gears and wheels attached, is 
prevented from running at maximum 
supply voltage. With the Buggy motors 
connected to the motor drive unit, a supply 



Figure eleven: a component layout for (tie double drive cifcull. 
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Listing four: the control program witli Hags and REMs. 




Listing five: the Byggy conlnDl pfogmm. 




5 Pf?IHTtt-2,CHR«Cl5}; : f?En ALL 4 OUTPUTS 




5 REM BUGGr CONTROL 




CLOSED: nOTORS OFF 




10 PRlNTW-2jCHR*n5] ;: REM ^LL 4 OUTPUTS 




10 L1=0: L2-0: R1=0: R2=0 ; REH tlOTOR IND 




CLOSED: MOTORS OFF 




ICf^TORS SET TO 




20 CLS: PRINT: PRINT" TO CONTROL 6 




15 CLS: PRINT:PJ?INT" TO CONTROL HOTI 




UGGT": PRINT" USE THE KETS:" 




ON" ; PRINT" USE THE KETS:" 




25 PRINT: PRINT" <F> FORUARD" 




16 PRINT :PR1NT" <R> tlOTOR ] RIGHT"- 




3a PRINT: PRINT" <B> BACKWARD" 




PRINT: PRINT- <L> HOTDR 1 LEFT" 




35 PRINT: PRINT" <L> LEFT" 




17 PRINT:PRIMT-" <0> tlOTOR 1 OFF": PR 




40 print: PRINT" <R> RIGHT" 




INT: PRINT" <;U> HOTOR 2 UP": PRINT :P 




45 PRINT: PRINT" <S> STOP" 




RINT" <D> MOTOR 2 DOWN": PRINT: pRJN 




50 K*=INKET* 




T" <S> nOTOR 2 STOP" 




60 IF K*-"f" THEN 160 




20 K*=INf<EY4i 




70 IF K$-"B" THEN 170 




30 IF K*-' 


'R" THEN J30 




60 IF K*="L" THEN 180 




40 IF K* = ' 


'L" THEN 140 




30 IF Kt="R" THEN 190 




50 IF K*-' 


■0" THEN 150 




100 IF K4="S" THEN 200 




50 IF K*=' 


U" THEN 160 




110 IF K*='" THEN 50 




70 If K*=' 


'D" THEN 170 




160 PRlNTn-2,CHR*C153 i : PRlNTfl-2, CHR*[5J 




00 IF K*=' 


■S" THEN 180 




i: GOTO 50; REM HI ON R* M2 ON R 




90 IF K*=' 


'■' THEN 20 




170 PRINTfl-2,CHR*Cl5J; : PRINTfl-2, CHR*C 10 




130 Rl-i; IF R2=l THEN PRINTft-2, CHR*(53 ; 




3;: GOTO 50: REH Ml ON L, n2 ON L 




ELSE IF L2-1 THEN PRlNT4t-2, CHR$C9J ? ELS 




J00 PRINTW-2, CHR*C15] ; : PRIKT«-2f CHR*t6 J 




E PRINT«-2,CHRStl]; : REPl SLJITCHES flOTOR 




P GOTO 50: REM Ml ON L, M2 ON R 




1 ON RIGHT 




190 PRINT«-2,CHR4(15] ; : PRlNTtt-2. CHR*t9] 




131 GOTO 20 




;: GOTO 50: REM HI ON R, M2 ON L 




140 Ll=l: IF R2=l THEN PRlNTB-2, CHR*t6] ; 




200 PRlNTft-2,CHRit[15J ; : GOTO 50: REM BOT 




ELSE IF L2 = l THEN PRINTtt-2, CHR*n0 J ; EL 




H OFF 




SE PRlNTfl-2,CHR«(23 ; : REH SWITCHES MOTOR 








1 ON LEFT 

Ml GOTO 20 














List i n g si X ; a n a 1 te rnative gont rol progra m. 


ISa Rl-a; L1=0: IF R2-I THEN PRINT*t-2,CH 








R*[7J; ELSE IF L2 = l THEN PRlNTS-2, CHR*i: 1 




5 REM BUGGY CONTROL? 




n; ELSE PRlNTfl-2,CHR*tl5J J : REH SWITCHE 




10 PRlNTfl-2,CHR$(:i53 ; : REM ALL 4 OUTPUTS 




S MOTOR 1 OFF 




CLOSED: MOTORS OFF 




151 GOTO 20 




20 CLS: PRlNT:FRlNTiPRlNT- TO CONT 




160 R2-1 : IF Rl=l THEN PRINTH-2, CHR*C5] ; 




RDL eUGGT" 




ELSE IF Ll=l THEN PRlNTfl-2, CHR*C6J ; ELS 




25 PRINT :PRINT" USE CURSOR KEYS' 




E PRINTtt-2jCHR*C4J ; : REH SWITCHES HOTOR 




30 PRINT :PRINT:PRINT:PRINT" TO STO 




i 2 OH RIGHT tUP3 




P" 




161 GOTO 20 




35 PRINT :PRINT" USE SPACE BAR" 




170 L2=l: IF Rl=l THEN PRlNTH-2, CHR*C9] ; 




50 KS=INKET* 




ELSE IF Ll=l THEN PRlNTtt-2, CHR*Cia) ; EL 




60 IF K*=CHR*04J THEN 160:REn F 




SE PRIHTt*-2,CHR*(SJ j : R£n SUiTCHES MOTOR 




70 IF K*=CHR*n0J THEN 170:REM B 




2 ON LEFT tDOWNJ 




90 IF K*=CHR*C8J THEN IBO^REM L 




171 GOTO 20 




30 IF K*=CHR*C3J THEN 130;REM R 




180 R2=^0: L2=0: IF RI=1 THEN PRlNTfl'2,CH 




100 IF K*=" " THEN 200 




R*C133; ELSE IF Ll-1 THEN PRlNTtt-2, CHRSC 




110 IF K*="" THEN 50 




14); ELSE PRINT«-2,CHR*C15] ; : REP SWITCH 




160 PRINTtt'2,CHRSCl5D; : PRlNTtt-2, CHR*C53 




£S MOTOR 2 OFF 




r- GOTO 50: REM Ml ON R, n2 ON R 




131 GOTO 20 




170 PRlNTlt-2,CHR<(15} ; : PRlNT«-2, CHR4 [ 1 




190 REM COMMANOS FOR ONE MOTOR ALLOW OTH 




};: GOTO 50: REM Ml ON L, M2 ON L 




ER MOTOR TO OPERATE IHDEPENDENTLY 




iS0 PRINTft-2,CHR*(15) ; ; PRINTa-2,CHR*[63 

;: GOTO 50: REH Ml ON L, M2 ON R 

190 PRINTW-2,CHR*[15) ; ; PRINTrt-2>CHR*C30 

;: GOTO 50: REM Ml ON R, n2 DN L 






200 FRINT«-2,CHR*(35J ; : GOTO 50= REfl BOT 








N OFF 
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To run Itotor t 

with Motor 2 OFF 1 

OH R(U) 
ON L(d) 


OM R 

1 
5 

9 


ON L 

2 

6 

10 


OFF 

15 

7 

11 


To run Motor 2 

with Motor 1 OPP 
OW R 


OM RiU) 

4 

6 


ON L(d) 

8 

9 
10 


orF(3rop) 
15 

H 



TaNe two: V values for Listing four. 



Motor 1 


Motoz' 2 


Motor J 


Motor 4 


R J. 


R L 


R L 


R L 


1 2 


4 B. 


16 32 


64 128 



Table three; values for left and right notation. 





M1 


m 


V 


Vq it0V9 forwards F naede both Dotore ON R 


R 

1 


R 
4 


5 


To B»Tre iJfiCkward 3 " " " ON L 


L 


3 


to 


To move left L D«^a H1 L *Bii M2 R 


L 
2 


R 
4 


6 


To BOVQ right H nseda Ml R Ami M2 L 


R 
1 


L 
S 


9 


To stop Buggy naede both notora OFF 


U2 


4+8 


15 



Extra points 

To stop the Buggy when it coflides with an 
obstacle, one technique uses micro- 
switches at the front and rear of the Buggy. 
These are in series with diodes and the 
motor, a & shown in figure twelve. The Swit- 
ches should be of the normally Closed type 
and when contact is made with the 
obstacle the Switch Opens and cuts off cur- 
re nt to the motor via t h e relevant COn n ecto r. 
Two diodes and two switches are used 
because current has to flow in two direc- 
tions, depending on which way the molor is 
running. 

If more powerful motors are to be used, 
the transistors used here will be over- 
loaded, in this case, two transistors of the 
same type may be doubled up to form a 
Darlington pair as in figure thirteen. 



View from 


above 






l^ 


- 




1 ( 
1 






o 












— 1 


1 






J 




'■— u 


( 


m M2 i 1 


o Pen position 



Table four: values to drive the Suggy. 



The Buggy viewed from above. 



of 9V was needed to ensure that each 
motor received 4,5V. or a little less, when 
the Buggy was operating . 

The Basic program needed to control 
the Buggy's movfements requires suitable 
values of variable V. These will depend on 
howthe motors are wired with regard to the 
polarity of t he ou tp u I & f rom the moto r d rive 
unit- it will be necessary to experiment a 
little here. Viewing the Buggy from above 
and denoting the left-hand motor Ml and 
theright-hand motor M2,w© may set upthe 
table shown, A motor running right R is 
deemed tobe in the forward direction, run- 
ning left L is taken as backward/reverse. 

Mote that in order to turn to L or R both 
motors are running. Turns may be effected 
by stopping one motor and driving the 
other However, if this is done the power 
supplied to the Buggy is halved and the 
single motor running has difficulty in 
driving the Buggy Hence the speed fails. 
On the other hand, by stopping one motor, 
the Buggy will pivot about the point of 
contactofthe stopped wheel. This will give 
a more precise descfiplion of the path of 
the Buggy, in this case, the thtrd and fourth 
lines of the previous table need modifying 
to: 



The Buggy control program given in listing 
five ope rates with both motors running for 
a turn, f^/l 01 ion direction is selected by the F, 

B, L and R keys, with STOP by S. When a 
new key is pressed the command to stop 
both motors is issued prior to starting the 
new motion. In view of the speed of the 
Dragon's signals this command will have 
little effect. However, if a time delay is in- 
serted after the command (in lines 160 to 
190), the Buggy can be made to pause for 
as long as required. This may be useful in 
some situations. 

An alternate control program is given in 
listing six. The Buggy will now respond to 
the cursor Keys for direction control and is 
Slopped by the space bar This may be 
found to be a more convenient method of 
control, particularly if an extended series 
of direct ion changes is needed. Again both 
m oto rs pe rate on a t u rn . 

Having obtained control of the Buggy, a 
feit-tip pen could be attached to it (eg 
clamped by a clothes peg) and Turtle-type 
graphics done on paper For true LOGO 
control one needs to adapt a suitable pro- 
gram {perhaps f^ike Horden's Mini-LOGO 
in Dragon User, September 1966) or write 
one's own. 



To move left L needs Ml OFF and IC R 


OFF 

1+2 


R 

A 


7 


To move right R needs U1 R and ii2 OFi' 


R 1 
1 


4+^ 


15 



Alternately, it is now possible to buy 
devices containing one Darlington pair 
in a single package, or multiple pairs in a 
single package. Recently, complementary 
transistor arrays have appeared. One 
contains two NPN and two PNP transistors 
in matched pairs in a 14 pin DIL plastic 
package (500mW dissipation per tran- 
sistor). This would be ideal for producing 
one motor drive unit circuit for, say, the 
Lego motor, on a printed circuit board (but 
rather e,s( pensive, as yet). 

Finally, please note that I have no 
business connection with NCJ Elec- 
tronics, the prtjducer of the 0101 I nterface 
Unit used for the experiments descnbed in 
this article, it was good luck in the first 
place that acquainted me with the inter- 
face and enabled me to devise the 
experiments for myself over a period of 
time. 



Component souf ces 

The address of NCJ Electronics is 38 Mur- 
rayf i e I d Road , C h anteria nd s Ave, H u H H US 
4DW, 

Two suppliers of electronic components to 
the amateur constructor are given below. 
Others, of whom the largest and best 
known is probably Maplin Electronics, may 
be found in the pages of any electronics 
magazine such as Practical Electronics. 
Electronics Today International, Everyday 
Electronics. Practical Wireless or Radio 
and Electronics World. 



20 Dragon User Fiebruary 1988 



Rapid Electronics, Hill Farm Iridustrial 
Estate, Boxted, Colchester, Essex C04 
5RD, 

Magenta Electro»nics, 135 Hunter Street, 

Burton-on-Trent, Staffs DE14 2ST. 

The Lego Buggy can be obtained from 
Economatics Ltd , Epic House, Orgreave 
Road, Handsworth. Sheffield Si 3 9LQ, 
Unilab Ltd^ Clarendon Road, Blackbyrn, 
Lanes em dSS, and Magenta Electro- 
nics. It is also available in some large toy 
slores. 



b1^ S£ normal ly 
closed 




<I> 



IC 



< 



PUP 



K 



K 



HTN 





Parts lists 


Single motor drive 


Double motor drive 


2xBFY51 NPISI transistor 
2 X2N2905PNP transistor 
2x1N4001 1A 50V diode 
4 X 1 kflohm 0.25W resistor 
1 X 100 ohm 0.25 W resistor 


4xBRY51 NPN transistor 

4 X 2 N 2905 PNP transistor 
5xirJ4001 1A 50V diode 

5 X IkilohrTi 0, 25 W resistor 
(B X TO5 package heatsink) 


1 plastic box to suit 
1 X pinboard to fit box 
7 X 4mm sockets 
Pins and connecting wire 


1 plastic box to suit 

I pinboard to fit box 

II x4mm sockets 
Connecting wire 


ApprOK, cost of unlr; £4,00 


Approx. cost of unit E8-S0 



Figure 1 wetve: bi-directiona] switching to stop 
the Buggy, 

Figure Ihirteen; transislors doubled toform a 
Darlington pair 



While Dragon Us&r makes every reason- 
able effort to ensure that published projects 
are viable, it oannotbe held resporJsibfB for 

any loss or damage ari^mg horn such 
profects. These projects do nat employ 
mains voltages directly, and are not difficult 
to build . but require care and attention to 
detaii to achieve success. If in doubt, ask 
the advice of someone with greater ex- 
perience of electronic construction. Check 
that all the components you want to use are 
available from suppliers, and the curr&nt 
prices, before ordering. 



THE DRAGON 
AND TANDY SHOW 



AT CARDIFF — WALES AiRPORT 

on Saturday 
27th ApriH 988 
— 10.00-3.00 



Adults £100 



Childret^ 0.50p 



Don't miss the opportunity to meet the 

major retailers and to watch demonstrations 

by Dragon Users, 

Ample car parking Easy access 

Regular bus service via IV14 

from Cardiff Centre. Retreshments. 

If you would like to take part as a 

demonstrator, showing how you use 

your Dragon or Tandy in an interesting or 

unusual way, contact John Penn on 04203 5970 



CLASSIFIED ADS 



APOLOGY: Owing to the vagaries of the Cf>f Islmas post, we are 
without our classified advertisements this month. Normal service 
will be resumed as soon as possible. Meanwhife, an announce- 
ment from one ot our customers; 

Hereford (0432) 263476 is of fe ring Dragon software for sale for the 
price of E100 ONO, and not £400 as previously stated. A Dragon 32 

and hardware are also available, 



HERE'S MV CLASSIFIED AD. 
(piease write your co[3v in capitals on the lines betow} 






































































Name »._,_,.. 


Address . 




Ttel: . 


Classified rate: SSp per word- 
Please cut out and send this form to; ClaBsified Department, 
Dragon U^er, 12-13 Little r^ewport St, London WC2H 7PP. 
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Write: ADVENTURE 

Pete Gerrard comes up with some codes for characters 



so far in this, the only mini-series in the 
world not to feature Joars Collins (thank 
heavens), we've managed to introduce 
fairly sini pie characters who do iitlle more 
than be around, and gone on to consider 
more advanced creations who are capable 
of contributing significantly to the enjoy- 
ment of tfie game They are also, in most 
cases, rather important in the solving of it 
was well, 

This month we'll be looking at extracts 
from a real game, and as usual ill hiave to 
make an apology for talking in expanded 
bits of Basic rather than the real listings 
themselves. These, sadly, would make 
little or no sense if used as stand alone 
listings, so I hope you'll make allowances 
for that and IH try and point out where to 
make the necessary changes. 

We Ye going to be meeting, once again, 
living legend, Dimli Cloing the Wonder 
Dwarf I Plus a few of t>is pals, as we're going 
to consider the introduction of several 
characters (and the corresponding verbs 
required} inloan ad venturegame. They're 
all different, with varying attributes de- 
pending on their status in the adventure in 
question, some are useful, some are jusl 
decoration, but we'll sort all that out when 
we come to tt. 

By considering a real adventure you 
should be able to get a better idea of how 
characters are used and controlled, cer- 
tainly better than i f we j ust ta I ked i n ge ne ral 
terms. So. in order of importance we'll be 
meeting Strombrigner the Grey, Legless 
theelf. aguidedog, Rolf Harris(howdidhe 
getinhere?!)andBalinHey, You, of course, 
take on the role of Dimli Gloing, master of 
themall, and as such need nointroduction. 
Oh ail right then, a brief word. Your're a 
dwarf, and in the game have a specific 
mission to complete. No treasures to 
collect, just a series of bizarre solutions. 
Alas for you it is impossible to complete the 
adventure without the help of several 
accomplices, and the first one you'll meet 
is Strombrigner the Grey. 

Strombrigner is the hero of a couple of 
stories in a magazine that shall be name- 
less, and all you need to know is that his 
parents were dyslexic, hence the unusual 
name. Being a wizard, he is capable of 
casting spells and generally sorting out 
one or two things that you can't manage, 
but he does have this liking for a drop of ale 
ortwo.Tooliftle, and he is unable to stop his 
hands shaking and cannot cast a spell to 
save his life. Too much, the obvious result 
occurs, and he still cannot cast a spell. So 
one of your tasks is to ensure that he 
managesto pay at least one visit to the pub, 
but no more than four To add to your pro- 
blems, he's a stubborn old goat, and will 
sometimes need a bit of persuading in 
o rd er to co m ply w i th any req u est you mig ht 
give him, 



Figure one shows him making his first, 
and subsequent, appearances in the 
game, Asthisisan ideas forum ratherthan 
a prog ra m m i ng cou rse we won "t go I nto too 
much detail, but you should be able to get 
my drift, as that strange saying has it. 

Twothingstonote.Thesubroutineatiine 
2428 is a simple delay loop to give you time 
to read a message, and the subroutine at 
line 5990 extracts and prints a message 
denoted by the variable 'me' Right then, 
let's have a look at Strombrigner. 

Line 1082 first of all This is used if the 
wizard has never wandered into the adven- 
ture before, and you are in the correct loca- 
tion for meeting him. CP holds the player's 
current position, and location 12 being the 
heart of the pub means that the wizard 
here. Then we set the 'wizard wondered' 
flag. ww'. the wizard foiJowing' wf, and 
print up descriptions. 

Lines 1004 and 1085 introduce a couple 
more variables, namely 'ss' and 'vp', 'vp' is 
used to keep track of the number of visits 
thai he makes to ihe pub, and ss' is used io 
keep an eye on how long Strombrigner has 
stayed with you without being given 
something to do. Now then, if the wizard's 
following you and the random number falls 
within agivenrangeand 'ss' islessthan 11 
then a random message about Strom- 
brigner is printed on the screen. Unlike 
Thorin, the wizard sits down and sings 
about beer, or other things However, if the 



variable 'ss" is greater than 10 then old 
Stombrignergets a fit of the sulks at being 
given nothing to do and, provided that 
you're not already in the pub, he wanders 
off back to it, saying something along the 
lines of "Well, Tm off to find a decent ale 
house". Various flags and variables are set 
as a result of this. 

Line1086isonlyusedwhenyougooffto 
retrieve the wizard, and if youVe in location 
12, the wizard's already been found once 
(ww=1), he's not following you at the 
moment (wf=0), then set the 'wf flag and 
print up a message about him reappearing 
by your side and being ready to join in the 
game again. 

Just four lines of code to give the wizard 
a real slice of character. He does random 
things, hesometimes sulks and stomps off 
to the pub, but when you find him again the 
shamefaced old boy Jseuer ready to try and 
help you out, if he can . Of course, there is a 
lot more code involved with Strombrigner 
than this, because you can talk to him and 
ask him to do things, but as 1 've said this is 
not a programming course. Instead, we're 
just discussing characters and how they 
can easily be introduced to your games. 

Strombrigner is a meaningful character, 
in that the adventure cannot be finished 
wiihouthim being the re tohelpyou,butthe 
next one that we'll look at is just decorative. 
This is Legolas the elf. always to be found 
in the pub, and as the game progresses he 



Listing 1082 IF CP=12 AMD WV=0 THBS VW=l;WF=l;FO 
one R Q^l TO 3;ME=Q:G0SUB 5990: PRIUT: GOSUB 2 

426: HEXT 

1064 IF WF^l AUD RNDae)0>>75 AITD SS<11 T 

HEK «E^RND(3}+8: GOSUB 5990rGOTO 1086 

1085 IF VF=1 AKD R]!fD a0«>) >75 ABD SS>10 A 

ND CCP<.11 OR CP>17) THEN ME=4 ; VP=VP + 1 : OB 

tl7)=©; VF=0; SS-0J GOSUB 599® 

1085 IF CP=12 AND VV=1 AND VF=® THEH WF=^ 

1; KE=5: GOSUB 5Q&0 



Listing 
two 



1080 IF (CP>11 AND 
RIITTr IF LL>10 THEN 
5990; GOTO 1082 
leSl IF tCP.:>li AND 
GOSUB 59 Q0 
3452 IF (CP>11 AND 



CP<18) THEN LL=LL+1:P 
LL=10; ME^99+LL; GOSUB 

CP<"i8) THEN ME=99 + LL: 

CP<18) AHD H"A=31 THEN 



Listing 
three 



M:E=182 + LL! GOSUB 59&0 

2457 IF IIA=61 AND DB=1 THEN PD 
INT" IT DECIDES TO FOLLOW YOU." 
:2Z=ZZ+l:GOT0 10 

2458 IF JffA=6i THEN ME=204 : GOSUB 5990; GOT 

10 



0; LO=l: PR 
0BC61)=-1 
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rapidly ends up being Legless the e(t, and 

the messages used reflect (his {figure 
two) 

A character should never be used in a 
game un less he, she, or it, adds something 
10 i I, You may feel, therefore, that Legless is 
a mite redundant, but when the game was 
being play tested one of Ihe 'testees' said 
that she kept looking around the pub in 
order to see what Legless was getting up to 
next, completely forgetting about getting 
on wit h t he adventg re i n o nde r to keep t rac k 
of ourfriendly elf, So, he fulfils hi& purpose 
by adding enjoyment to the game. So 
much so that someone else (hello Sandra!) 
lold me that she wanted to talk to him as 
well, and in a very simple way we can take 
care of that possibility also. 

Line lOBO checks first Of afl to see that 
you're in the pub, and if SO the "legolas 
legless' vanabie is incremented by one, 
Since the chap can only handle so much 
beer we then see how many he's had , and 
print LJp a suitable message informing the 
player of the elf's current state of health. 
Once he's had enough he becomes totally 
incapable of doing anything at a<l, and line 
1081 sorts out the final message i n the se- 
quence. There are ten messages used in 
total, and that seemed to be enough to 
keep people amused while playing the 
game. 

Line 3452 is the talk to legless' line, 
whicti again checks to see whether you're 



in the pub. If you are, and you 're talking to 
noun number 31 {'legless'!) then we use 
the 'legolas legless' variable 'II' agasn in 
order to extract a suitable message from 
our file, Again, you're not mally talking to 
him in the sense that the responses are 
pre-programmed, but it serves to enhance 
the feeling of genuineness about the elf. 

The game is capable of being solved 
without Legless being in there at all, but it 
would be a poorer game without him. 

We'll draw a discreet veil over the acti- 
vities of Rolf Harris and Balin Hey (I'll have 
to start marketing the thing so that you can 
meet thern yourself!) and finish off by look- 
ing at the guide dog. At first he started off by 
being like the elf, just there for decoration, 
butatasuggesiionfromsomeonehegrew 
to play a much more active part in the 
game. My friend said, reasonably enough, 
that people are fed up with looking for 
torches to light their path in a cave, so why 
not use the guide dog in that respect, to 
guide you through the darkness of the 
caves? Good idea, and so that is what this 
particular character now does 

Before using the guide dog you have get 
hold of it, of course, and that is the purpose 
of figure three. As with St rombrigner there 
is plenty more code concerning the dog, 
but this should give you some idea anyway. 
The noun variable 'na' is equal to 61 if the 
player is trying to get the dog. If the 'dog 
given bone' variable 'db' and the "played 



pool' variable 'pp' are both equal to one 
then you can safely take the dog. Thus we 
turnolfthe'pitchdark'variabie'pd'.turnon 
the 'lighten' variable 'lo' (both of which are 
checked when the player is deep under- 
ground in the inky blackness] and put the 
dog in the player's possession after print- 
ing up a suitable message. If either of the 
two variables 'pp' and "db' are nto set [and 
if you want to know why it's necessary to 
play pool before getting the dog then you'ii 
just have to play the gamef} then line Z438 
prints up a suitable message. 

Conclusion 

We've only looked at nine lines of code 
governing three very different characters, 
but that should be enough to give you an 
idea of what they're about, how they work, 
and how they affect the game. Also about 
how various verbs are needed i talk, for 
example. No character should bepu! in il it 
doesn't, in some way, make for a better 
game, and in their own individual ways 
Strombrigner, Legless.andtheguidedog, 
all contribute to the enjoyment of the 
adventure as a whole. 

Well, I hope I've managed to give you an 
insight into a) how I write adventures, and 
b}what, as a player reviewer, I'm looking for 
in other people's games. Characters are ail 
important, don't neglect them. 

Bye for now. 




■i^s Pete 



A!T/^:XTJRK 



^0^ 
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PICTURE the scene if you will. It is a frosty 

morning in Wigan two weeks before 
Christmas, and Our Beloved Editor is 
already demanding the copy thai you're 
now reading! There's a black and wfiite 
rabbit in next door's garden, there's an 
enormous alsatian bounding around two 
doors away from the rabbit, taut the animals 
haven't met each other yet. This is not an 
aid to concent ration, and I shall continue to 
report on the situation as the column pro- 
gresses. 

Some of you may recall my accqquain- 
1a nee Professor Dead rock from an earlier 
Drsgon User. July issue, for the curious 
amongst you. Well, it looks like he's been 
out and about exploring again . . . 

Dear Diary 

Found myself taking the unusual step of 
arranging a winter break courtesy of the 
Tre^bCJer Adventure Club. What a strange 



place to begin, though, people leaving 
things lying about all over the place Found 
a manual, decided to open it lo read 11 and 
see if I could make any sense of my sur- 
roundings, and a key popped out. Most 
odd. Naturally enough I then tried unlock- 
ing a nearby cabinet. No one else around, 
so no-one to see my somwhat furtive ac- 
tions Have no wish to bring shame on the 
family name. Looked in the cabinet and 
took everything out of it A strange assort- 
ment of items. Suddenly fwas it something 
I had done?) I received a sirange message, 
and on further exploration found a likely 
looking robot and read my message. 
Something about the co-ordinates, which 1 
suppose I had better take a note for future 
use. 

in a burst of inspiration I set the co- 
ordinates to the number that I had been 
given, 8350, and pressed a distinctly 
dangerous looking red button. Explored 



stillfuriher and found myself in the teleport 
room. Naturally mycuriositygot the better 
of me and I pressed the button in there, too, 
and wearing my best suit and carrying a 
beaker foranystrange bits and pieces that 
might be waiting for me I entered the win- 
dow that appeared before me. I was on a 
planet at last. 

By going south and east I stumbled 
across an unusual ship lying in the middle 
of nowtiere. By the Simple expedient of go- 
ing to the hatch I found myself inside it, with 
many objects to take and examine. I 
managed to get a map, a shovel, a canteen 
(so much for the beaker) and a cartridge 
from a helpful robot. Thought that was 
enough to be going along with, and after 
going north and filling my beaker with acid 
(might as well use if for something) f 
tele ported myself back to the warmth and 
security of my own ship. What a peculiar 
day's exploration. 
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Had the most fitful of night's ^leep, but 
awok-e feeling vaguely refreshed for all that 
and ready to tatkle the nejtt stage of rmy 
adventure, whatever that might entail, The 
cartridge looked as if it were designed to be 
inserted into the device in front of rme, and 
SL re en ou gh so it was I pre ssed the bu tto n , 
and looked in the dfswer until it was empty. 

A ladder, eh? 1 went up il, but by the 
merest chance I stumbled at the (op and 
managed to spiil the acid all over a panel. It 
dissolved. Of course, and I looked around 
cautiously to see if anyone would notice 
thisaccidentandcome and reprimand me, 
but these must be dashed exclusive 
holidays for nobody else appears to be 
around at all. Was beginning to feel lonely 
at the thought Of it. but I reaiised that I rrust 
continue and as pressing buttons had not 
done rne any harm so far I pressed the 
white one that lay before me. So many but- 
tons, so little dangerous effects to date. 

Thought I'd better go back and replace 
the acid iha! I had been carrying, you never 
know with stuff like this, if one person uses 
it then they'll all want it sooner or later, so 
made a quick trip back to the desert pianei 
and filled up again. Didn't like to drop the 
beaker anywhere, it looked ejttremeiy 
fragile, but I suppose a cushion or a pillow 
would break its fall it needs must. I decided 
10 persevere. 

R ead m y m ap, wh ich told m e that th e co- 
ordinates for the intriguingly named ice 
planet were 3616. Entered them into my 
favourite device and pressed the friendly 
red button as before- Wearing my trusty 
suit, which 1 was now beginning to feel 
almost at home in, although it is in truth a 
far cry from the smoking jacket that I nor- 
mally favour, and carrying a shovel and a 
blanket I made my way to the teleport room 
and blundered down onto the surface of 
the planet. 

Holiday on the sun? 

One cannot help wondering, dear diary, 
where all these unusual planets come 
from, and how these holiday agencies find 
them and manage to retain them ex- 
clusively tor us holidaymakers. A desert 
planet, an ice planet, whatever next, one 
wonders? A garden planet perhaps? We 
shall see as I find more co-ordinates no 
doubt. Meanwhiie, l must carry on with my 
exploratiuons of this ice planet and see 
what we can find, Ice, l shouldn't wonder 

After much digging I managed to obtain 
what appeared to be asufficient quantity of 
ice for whatever possible needs I might 
have for it, and the blanket seemed fo be 
the easiest of things to carry it all in without 
it slipping away or melting into an embar- 
rassing puddle that would be awkward to 
explain away at best, On roaming around I 
found an interesting cenotaph, and 
although not the athlete that I once was I 
stumbled and fumbled my way to the top of 
il, Lo and behold I found an amulet, and 
couldn't help but think what a splendid 
souvenir that would make for Mrs. Arm- 
strong at the Bridge Club But I digre&s- 

From the cenotaph I deduced yet 
another set of co-ordinates. What a lot of 
numbers lo remember for sure, and 1 am 
fortunate that despite my advancing years 



I still have a retentive memory, But, time 
was getting on, and although it might have 
beenmerely my doursurroundings ! was i n 
dire need of some sleep to awake in- 
vigorated for the challenges of what will 
hopefully be my last journey to another 
planet In some haste I made it back to the 
comfort Of my Own Ship and once mroer 
settle down for the night . 

Had the strangest dream, all about 
spiders, but cannot make head or tail of it 
for there are no such beasts on the ship. I 
have examined it thoroughly- 
Garden centre 
As carrying all this was beginning to gel 
awkward I decided to wear the amulet, and 
felt at once strangely reassured by its 
presence. Having set the co-ordinates in 
my usual way and pressed the red button I 
decided that the blanket was a bu rden that 
1 could well do without, and I dropped (1 and 
its ice into a convenient barrel. So much for 
that! Carrying my beaker carefully this 
time, I also took along wiith me a capsule 
and a rope, wearing as ever my trusty suit 
and with the amulet firmly in place. I 
teleported myself onto the surface of this 
brave new world , and what did f find, dear 
diary? A garden planet, just as predicted. 

On arrival I went east from the bridge and 
tied the rope to the tree. I could now cross in 
safety and almost immediately found 
myself blundering into a forcefield. 
Something seemed to be protecting me. 
however, and I glanced reassuringly at the 
amulet, convinced that it had done the 
trick. Might as well keep it for myself rather 
than giving it to Mrs. Armstrong She can 
have the space suit when I've done with it. 

Good lord, a spider! My dreams are all 
coming true, and in desperation I tried 
feeding the beast with the capsule, To my 
relief it appeared to welcome such a feast, 
although heaven oniy knows I'm going to 
send a stiff reprimand to the holiday com- 
pany on my return forlhe dreadful food that 
I personally have had to suffer. Fortunately 
it would appear that I have not suffered as 
much as the spider, who ate the capsule 
and promptly became unconscious. 1 will 
admit to feeling a pang of sorrow, one 
doesn't like to see even the lowliest of 
creatures in pain, so in my fit of remorse I 
lurched over to a strange room and left it 
there. This was after carefully removing 



what I discerned to be a Xendos pianl, 
which will surely win many a prize at the 
next horticultural show in the village. That 
will put a few noses out of joint, I can assure 
you. 

Outside this strange room I pressed a 
button, and I think that I've somehow 
managed to kill the spider This is indeed 
u n f oriu n ate. bu t o n e can not stop to pon der 
The fate of every animal and insect in the 
world, and I must hurry on. I stumbled 
across a grate, but unlike every other grate 
Tve ever met on an adventure holiday this 
one didn't take too kindly to being opened 
with a key, or so I deduced . In a fit of pique 
I jumped up and down , and by the merest of 
accidents ma nag edfo spill some acid on it. 
I leapt aside hastily and watched in amaze- 
ment as the grate dissolved just like the 
panel earlier. Howeverthirsty i get I made a 
vow never to even think of drinking the 
acid. Orwateringtheplaniwith it, hardy an- 
nual or no hardy annual. 

Rope trick 

On going through the remains of the grate 
I found myself to my horror in front of a plain 
of lava. Fortunately there were some 
pieces of rubble scattered about and I 
could walk over with ease. Then I had to 
give myself a pat on the back for my 
foresight. The rope had nothing to do with 
the bridge, but was now available for me to 
climb and make my journey back to my 
ship easier and safer What a pleasant sur- 
prise, and one up for Deadrock. eh diary'? 
Once back in my ship I planted the Xen- 
dos flower before setting the co-ordinates 
to 1042 and the journey home to earth. Tak- 
ing the Xendos flower and going over lo 
and through the teleport window saw the 
end of my adventure and winter weekend 
break. Perhaps I'll give the flower to Mrs. 
Armstrong after all She probably likes 
flowers, 

And this is me again! What unusual adven- 
turesthe old chap has, eh? Well, notime for 
dawdling, must get this in the post to Our 
Beloved Editor. Time only to tell you that 
the rabbit has now settled down under a 
large bush, presumably eating its way out 
from the inside, and the alsatian has 
vanished into the distance somewhere, 
Rabbit lives again to fight another day Bye 
for now, 



Adventure Contact 



To help puzzled adventurers further, we 
are instituting an Adventure Helpline — 
simply filF in the coupon below, stating 
the name of the adventure, your pro- 
blem and your name and a.ddress, and 
send it to Dragon User Adventure Help- 



line, 12/13 Little Newport Street. London 

WC2H 7PR As soon as enough entries 
have arrived, we will start printing them 
in the magazine. 

Don't worry — you'll still have Adven- 
ture Trial to write to as well! 



Aidva«tur« 
ProblMti . 

Namo . , , 
Address . 
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Down in the clumps 

This month's screen dump is for a Brother HR-5 printer 



THIS pf ogram will copy the contents of the 
screen to a Brother HR-S printer, it can be 
incorporated into your own programs as a 
subroutine in the manner shown, or used 
as a stand-atone utility to dump screens 
from other programs. 

To use the program in the second way, 
DELete lines 10 to 50, change line 190 
to END, DELete lines 200 onwards, 
RENUMber and save the new version to 
tape. Load and run a program until you see 
a screen you wish to copy and press 
BHEAK. Load the screen dump and RUN. 
The screen will now be printed out 

Being in Basic, the execution time is 
rather slow, so have a cup of coffee while 
you're waiting, 



/ 

















Note on Mnes 130 to 1S0 

In theory, these should read as follows: 

130 PRINT E-2,CHR$(A); 
140 NEXT X 

150 PRINT E-2,CHR$(10); 

However, if you substitute these lines for 
theequivalent ones in the prtigram listing, 
you will find that when dumping a pattern 
or picture that fills the entire screen, as 
in the second example given, unwanted 
characters may be printed at the end of 
some lines, f don't know the reason for this, 
and the only way I've found to avoid it 
happening is by sacrificing the final 
column of pjjteis. Advice please, anyone? 

K. Redhead 



10 RE:M PROGRAM: SrRE^It'N DUMP StJBROUTlNE 


20 REM SYSTEM: DRAGON TQ BROTHER HR-5 PRINTER 


30 REM AUTHOR: K., REDHEAD. 1987. 


'^O REM 


50 GOTO 210 


&0 PRINT £-2,CHR* (27> r"l"; :REM SET LINE PIT*:h TO 1/9TH. INCH 


70 PRINT £-2,CHR* (27J i "M"; :REM ENGAGE ELITE CHAR. SET 


S:0 PRINT £-2= Y = 


90 PRINT £-2.i::HR* (9> ; CHR* [9> ;CHRS(9) :; : REM TAB TO CENTRE 


100 


PRINT £L-2,CHP* (27> ; "K" jCHR* <255) ^CHR* <0) ; :REM ENGAGE PRINTER GRAPHICS MODE 


no 


FOR »0 TO 255 


120 


A-PPOINT C^^UY) #128+PPDINT (K, Y+l> *6q + PP0INT (X , Y + 25 »32 + PP0 INT {X, Y + 3) »16 + 




PPOINT (X,¥+'^> *S+PPOINT (X,Y + 5> *4+FP0INT (X, Y + 6) *2 + PP0INT ?X^Y + 7> 


130 


IF X=255 THEN A=0:GOTO 150 


140 


PRINT £-2,CHR# (A) ; -NE:<T X 


ISO 


PRINT £-2,C:HR* flO> ;; 


ISO 


Y=Y + 3; IF Y-C191 THEN 90 


170 


PRINT £-2,i:;HR* (27) ;; "2-'; ;PEn RESET LINE PITCH TO 1/6TH. INCH 


180 


PRINT fL-2,CHR* (1S> ; :REM DISENGAGE ELITE CHAR. SET 


190 


RETURN 


200 


REM DEMO PICTURE (1) 


210 


PMODE 4,1 1 SCREEN 1,0: POLS 


220 


R = 40:PI=4*ATN (1) 


230 


FOR T=l TO 360 STEP 20 


240 


A=PI*T/100 


250 


X=i-30 + R*!?IN <A) :Y=10u + R»CijS (A) 


260 


CIRCLE <X,Y) ,R 


270 


NEXT T 


280- 


QOSIJEi iZ'O 


290 


REM DLMU PICTURE (2J 


300 


PMODE 4,1; SCREEN 1,0;PCLS 


310 


FOR I-O TO 255 STEP 3 


320 


LINE (1,0) - (255-1, 19n , PSET 


330 


IF 1^192 THEN H NE (0 , I) - (255, 191- I) » PSET 


340 


NEXT I 


350 


GOSUEi 60 


3fe0 


REM PROGRAM CONTINUES, „, . 


370 


REM ' 


380 


END 
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Faster, faster, faster! 

Gordon Lee wants a quicker run-time. Vbt/ tell him. 



Prize 

DRAWING conclusions from a Gordon 

Lee puzzle is a well known way of giving 
a programmer a pain, but drawing any- 
thing else can be nearly painless with a. 
copy of David Makin's hot-off-t he-dupli- 
cator graphics program Picture Maker. 
John Pen n Software, David'd publisher, 
are offering 10 Picture Makers and ten 
discount vouchers for this month's 
winners- 
Rules 

When you have reduced the Lee Listing 
to Lightning duration, print out your pro- 
gram, add any notes (brities witi be con- 
sumed it not considered), don't forget 

the tiebreaker, put it al[ in an envelope 
marked FEBRUARY COMPETITION 
and send tt to the usual address (on the 
front cover, if any of you are stUI 
searching, J- 

This nnonth'stie-breakjer is something 
Close to the hearts of ma ny of us ; send i n 
any suggestion or suggestions for im- 
proving the running limes of all or any 
British RaiJ train, Quality rather than 
quantity is the key. Extra points for 
anything we can't think of an easy British 
Rail-type encuse far, 

November winners 

TH ERE's nothirtg like a bit of literature to 
empty a dance floor, is there? At! we ask 
you todo is make up afewsix letter words, 
think of a definition, and get them ac- 
cepted at the Oxford English Dictionary 
by last Thursday, and what happens? 
Everybody chickens out, except a small 
and select band whose winning repre- 
sentatives are remembered here in their 
giory. They are; Mark Towlson ot Long 
Eaton, Phiii Sapiro of Woolton, Terry 
Fawcett of Hendon, Paul Weedon of 
Wbtton-under-edge, Andrew Marshall of 
Bletchley, Graham Barber of Sutton Cold- 
field, Keith David of Crawley (Three 
Bridges, actually, which sounds a lot 
nicer) and S A S iddjqu i of C hiswic k. I nvisi- 
ble medals right away and copies of 
Space Tret</Reversi donated by R & AJ 
Pfeston eventually. 

"All the winners came up with at least 
one answer" says Gordon, Top of the list 
with 28 words (all in ChamlDers) is Mark 
Towlson .torwheedJingoutsuchgemsas 
nilgai, mucate and redeye though 
'bogeye' would probably be a more ap- 
propriate term after such a splendid at- 
tempt! He also included a list of 
tiebreakers, adding up to 263, including 
PUBDOG, a pooch on the hooch, 
ETCHEW, and upper-class sneeze, and 
LINECA, an automatic goal-scoring 
machine" 

Solution 

This month's solution should be op- 
posit©^ 



LAST month on this page we were con- 
sidering an improved method Of perform- 
ing a long multiplication. Such a method is 
g i ve n s n Dati ng 1 . bu t before exami n i ng it i n 
detai i lh ere are o ne or two poi nts to be m e n - 
tioned. In this program there are only three 
main string variables: ASand B$ — the two 
strings holding the numbers to be 
multiplied — and Z$, the final product. The 
basis of this method depends on 'adding' 
infostnng Z$ each digit as His computed, 
thus eliminating the need to have an array 
of Sub-products, 

I n Of d er to do th I g t h e f i rst req u i rement is 
to def i n e ZS at the ou tsei as a st r I n g of 2e ros 
long enough to contain the final product. 



In addition to these, the TIMER is set to 
zero at the very start of the program to give 
an indication of the time (in seconds) that 
any computation needs to be completed. 
The method used by the program listing 
is fairly straightforward if followed against 
this outline of the method used in each of 
the lines: 

Lines 20 to 40 — Defrne initial variables 
Lines 50 to 60 — Take each digit in turn 
(starting from the right) from B$ and con- 
vert to variable 8 

Lines 70 to 80 — Take each digit in turn 
(starting from the right) from AS and con- 
vert to variable A: calculate position of cur- 



Listing 1 io timer=o 

30 BS="276312fl733" 

40 C=0;L-LEN{A?+BS) : ZS= STRINGS ( L, "0" ) ;A$="0' 

50 FOR M=LEM{BS)TO I STEP-1 : D=LEN E BS } -M 

60 B=VftL(MID$(B$,M,l) ) 

70 FOR N^LEN{A$)TO 1 STEP-1 : E^LEN ( AS ) -N 

80 A=VAL(MID5(A5,N,1) ) :P=D+E 

90 V=A*B+C:C=0 
100 IF V>9 THEM C=INT C V/10 ) : V-V-C*10 
110 Z-VAL(HIDS tZS^L-P^l) }+V 
120 IF Z>3 THEM Z==Z-10 : C=Ctl 
130 y| = STHS(2:) :lf$=MIDS(Z$,2) 

140 ZS=LErTS(2S,L-(P+lH+Y$+MID$lZS,(L+l)-PJ 
150 KEXT N 
160 NEXT M 

170 IF LEF*T$US,l) = "0"THi:N ZS=MI DS ( ZS, 2 ) 
leO PHIMT Z9 
ISO PHIMT"Time taken; " ^TIHE^i/SQ ; "aeeonds" 



+A$ 



Now any two numbers having iT and m 

digits respectively will, when multiplied 
together, result in a product having either n 
pius m digits, or one less than this number. 

Consequently, having defined variables 
AS and B$ in lines 20 and 30, the total 
length of ZS can be defined in line 40. In the 
listing, as both numbers have ten digits 
each.thevalueof Lwillbegivenas20, and 
the STRINGS command which follows 
(line 40) will produce an initial string for Z$ 
as tvi^enty zeros. The addition of the extra 
zero to the end of A$ in this line simply to 
facilitate the handling of any final 'carry" at 
the end of the calculation. 

To clarify the working ot the program , the 
variables used are listed below: 

AS. B$ The two numbers to be multiplied 

Z$ The final product 

CThte carry variable 

L Length of AS an d B$ com b i n ed , ie I engt h 

ofZ$ 

M Position of digit in B$ being operated on 

M Position of digit in A$ being operated on 

A Value of a digit from AS 

B Value of a digit from 85 

Z Value of a digit from Z$ 

D Relative magnitude of current value of B 

(ieO=units, 1 = tens) 

E Relative magnitude of current value of A 

V Produci of A and B, plus any 'carry' 

P Relative magnitudeof current value of Z 



rent value of Z inZ$ 

LinesSOand 100 — Find product of A times 

6 (plus any carry) : Reset carry and check 

if 'V is greater than 9 

Lines 110 and 120— Extract relevant digit 

from Z$ (Z), and add value V: check to see 

if new value Z is greater than 9 

Lines 130 and 140 — Convert digit Z to 

string Y$and insert this character back in 

its correct place in string Z$ 

If the string 2$ contains a leading zero at 
the left hand end, this is removed at line 170 

before the result is printed out, together 
with the lime taken to complete Ihe com- 
putation. On the Dragon the TIMER 
variable counts fifty times per second so if 
it is reset to zero at the start of the program 
the expression TlMER/50 will give the total 
running time in seconds. 

We are now in a position to use this pro- 
gram totryouta much largercomputation. 
In listing 2 values at lines 20 and 30 (from 
listing 1} have been redefined to two 50 
digit numbers to be multiplied together 
Because of the extra string space needed 
it wilt also be necessary to include a 
CLEAR BOO command in order to reserve 
more bytes for string storage, this can be 
added to line 10 as follows: 



10TIMER = 0:CLEAR500 
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Listing 2 xo TIMEH=0 

20 A$=" 7379 530 43 44 2527 266 3339 0147 35897 481811 47 5521184 53 51" 
30 B$ = " 30 65 65 4 877584 9 54188367 2359 302 22 17 75 86 03 2 44 99 36 55 39'* 
[226 2456937666933812275324877 357726759 72 86450767948 329 
202 7 30 7144 27 49519 7910 57 20 2 89 53649699 36986759189 1 



If the program is now run with Ih&se new 

values the running time is mucli longer 
tinan before, a time in the region of 27S 
seconds stiould be topical. The actual 
answer is tlhat given in square brackets 
below lisUng 2. so you can check your 
answer. This month's competition is to 
devpse a prog ra m to perf orrr t h e m u It i pi ic a- 
tJon from listing 2, but in such a way as to 
improve on ihe program's running time as 
given above. 



This can be either a modification or a 
listing of your own devising, it should be 
written in Basic, and the timer set to zero as 
the first instruction, Simitarly. the time in 
seconds should be the last instruction ex- 
ecutedbythGprogram,Notethattheu5eof 
any speed poke' is NOT allowed. 

On a praticai level, the longer the 
sequence of digits to be operated on, the 
faster we woulcf wish the computation to 
be. At the start of this article last month 



I said that it is possible to perform 
computations with thousands of digits. 
Of course, since there is a maximum 
size allowed of 255 characters in any one 
string variable, if would be necessary to 
modify any listing to break longer nunnbers 
into convenient "blocks' of, say, 250 
characters. 

This technique offers many interesting 
opportunities to perform otherwise lengthy 
computations by computer. 



The Answer 



ANSWER: This words on the following list 

alt 'sum' to 2S3 when operated on in the 

manner descn bed: 

Aching, cheesy, dragon, homage, itches, 

mickie, mobile, rename, sacred, sailed, 
scalps, seared, socked, spices, steams, 
Sweden 



SOLUTION; As there are over 308 million 
permutations of six different letters, it is 
perhaps suprising that only a handful of 
these total the value 263. It is unlikely that, 
even allowing more obscure words than 
those on the list above, the total number 
will exceed two dozen. Needless to say, it is 
extremely impractical to exam^ine all of 
these 308 million possibilities to find the 



This is Gordon Lee's own 

solution to the January competition 

see page 26 for re&ultsi 



acceptabiewords. The program, as listed, 
uses a number of short cuts, 

Firsly, the words are built on the list of 
two- letter 'starters' as held in the data lines. 
The sea re all of the two-letter combinations 
with which a word can begin. For exam pie, 
if a word begins with the letter M, the se- 
cond letter can only be an A, E, I, O, U, or Y. 
Byusing this technique, a lot of dead 
ground can be eliminated. 

The actual 'value' that is produced by 
any word can be calculated in a single 
operation, If the values of the six letters in 
the word are represented by the algebraic 
terms a, b, c, d, e, and f, the final total wid 
equal the expression a + 5b + 10c + 5e + 
f. To understand this, consider the second 
row of numbers. There are five terms which 
equal, from left to right (a+b) + (b+c) + 



Listing A 














SI,' Din s%<^-) 














20 T=J:F*.= "":r.[.n 














3r5 RESTORE 














40 REftB Afiir ft»=--)(XX"1HEM EMD 














50 A=ASC<.LeFT*<.A$,l i ; -fi4tB=ASrf RIGHT* 'A* , 1 ) 1-64 














eO E=?fe^-lA+?#p. it;=IWTi.R/10.!iI|-- p. IE. THEW K = 2b 














70 FOR C=l TO ¥i 














BCi R=2f..3-<'A+F:#P+10nn:>iP.TlWT<-K/lO>i ir P? 2& THEN P'SS 














30 FOK D-1 TO K 














100 R=2f,3-(.A+i(#B+10*L.+ lU*!Jl :lT:=IMTfR/5>: IF R.>2b THEN R=2t 














MO FDP e=l TO fi 














120F=26:3-t>i+5#T;+H>»C+Kl*D+5#E> 














130 IF F< 1 OF. F-26 THEN l&O 














140 3H T? -CHKt ( A+fe4 > •■CMP* i B* f,A J »CHP:» i C • &^ 5 tC:HK-» < U+h4 1 +CHK* <E+t,4 J + 


::HR*iF+f.4 




150 PRINT S*?T>:F1?l.NTiT»T-»liIf' T=3 TMtH GOSUB 200 














l&O IF !--*<;■'■" THEN C=ASCtF5i-fc5jE=26:Ci=2t,;l--»='-" 














170 NEXT E,D,C 














IBO BOTG 40 














;CiO T-liFt«"" 














210 Z*~IMKEy*iIF Z»--"THEM 2-10 














220 IF Z«';>" -THEN F*"Z« 














230 CLHi PftlNtfREtURW 














260 CLB-, PRINT; RETURN 














1000 DATA A*,A»,AC,rtD,AE,«--,AG.AH,AI,AU,AMi,AN,AP,fta,AR,AG 


AT 


AU,A.y 


Ay 


AX 


AV, 


AT. 


BP,,BfL,&t,'B\-,ItDfDR 














lOlO DftTft BU,EY,C/h,C£,CH,Cl,CL,CQ,d::R,CU,CV,l>ft,l}t,DI,»D,DI? 


DLJ 


DU,QV 


EA 


EEf 


EC. 


ED. 


EF,EG,ri,EL.,EM.eM 














1020 DATA Ea,EF,EC,ei?,EB,Et,eLJ,EV,ew,E)(,EY,l--A.FE,FI,FL,FO 


FP 


FI,I,RA 


«e 


GH 


ISI, 


r-.i ., 


GO,GFi,GU,GV,htA,HE 














inso riAifi Ht ,Hn,nij,Hy, TA, IB, ir.,10, iH, iL, in,iN, 10, Ik, itH, 1 1 


)■-.' 


.tfl..lF 


,11 


.HI, 


.Ml, 


':«, 


KE,KI,k:L,J<M,Kn,k-UI 














lO+Ci DATA f:V+LA,I.E,LIjLQ,LU,LyjKA, ME , MI 1 1^11+ MU, MV , WA, hE j N I 


NU 


NlJf OA 


Ub 


L1L-: 


□L-i, 


I.IF, 


d; ,OL,aii,OiM,co,ap 














\rCiO DATA DRj OS, DT j DU, OV, QU, OS , Ulf , PA, PE, PH, PI , T'L , PN, FID, FK 


PS 


f-TfMJ 


HV 


OU- 


PA, 


R^-, 


.»H, kl.RO.PUfPI'.Slft 














lOtiU DATA SC,eE,BH,ai , SK , SL-, E5IJ, RO. tSP, SO, HI ,BU, S5H, S¥, TA, TIz 


TH 


n, ro 


Ik 


Til 


TVJ, 


! V , 


U5,LIL,LJ«,LJW,IIP,IJR 














1070 DATA, LI?-;.llT,yA,V^.,VI , "^n, WJ, UIA. tJt- , UN, IJ ] , WO, Wl- , WIJ, X/^, XL' 


S(I 


HI, VA 


VE 


Yl, 


VLI, 


Yd, 


TAj ZE, il, ZU, 7lf, IV 














1 080 Ti^.\i'i :■ 1 > 















(c + d) + (d + e) + (e+f). If this process is 
continued for the other four lines, the final 

expression can be obtained. 

Once the first two letters have been read 
from the data statements, the remaining 
four letters are generated in sequence us- 
ing the three loops C, D and E and the 
variable F (line ^20). The total letter values 
cannot exceed263 so, oncethefirstt wo let- 
ters have been determined their final con- 
triibution to the total (a + 5b) is subtracted 
from 263 (line 60J . This wiif indicate the up- 
per limit for the third letter in the word (c}, 
and the appropriate loop can be set at line 
70. Again, once the first three letters have 
been selected, a similar procedure can be 
applied for the fourth and fifth letters (lines 
60 to 110). The final letter, f , is found by tak- 
ing the residue of 263 minus the total val ue 
produced bythe other five letters (line 120). 
If this is not in the range 1 to£6(ieAto2)the 
progrann jumps sO line 160. In this way only 
letters which do not cause the total to ex- 
ceed 263 are considered. Remember that 
the central two letter values have to be 
multiplied by 10 so the f urlher that they are 
into the alphabet, the less likely Ihey are to 
prove valid. 

All possible letter combinations produc- 
ed by the above arrangement are printed 
eight at atime on the screen. Pressing the 
space bar will display the following eight. 
There is one fumher refinement to the pro- 
gram which allows certain permutations to 
the jumped without being displayed. This 
o p e rat ion has a n effect on the third letter of 
the word .If, instead of pressing the space 
bar, one of the letter keys is pressed, the 
display will jump immediately to words 
having the letter indicated at third position, 
and the sequence will continue from there. 
For example, suppose that the program 
has listed words beginning with CR and 
has reached CRB... Clearly there are no 
words beginning with CRB, CRC or CRD, 
so pressing E takes the permutation to se- 
quences beginning CRE„. 

By using this techn ique, ail permissible 
lettercombinationscanbescrutinisedand 
acceptable words extracted from them. 
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TURBOCHARGE YOUR DRAGON: 

With our great value hardware and software: 



BASIC 42 

Exierd^daA^lCfotrihePragone-l 
Ft)rDragpnd|>3{ple»»« Stftte VtrstOfH E14.95 

Run your D r^gdn i n 64 K matie, w t\\ \b netain i ng BASIC 
and DOS, Ptinlonhi-r^S^r^en, UBing standard PRINT 
COmm*rKlS, and a strain layaul of 24 rows of 42 
colli rtins, Other fMtur«s. include: 

AhemHiiiiie, fed^inabte chafada* sets, cftntrol key lor 
spwigj chgf Bclefs, fepeating keys, artd commands inkiwer 
case, winckms, CATCH comnnant] tor automaiic reium In 
window, inverlHl vidM {qf6(>f\ on bl^k/black on ^i^en), 
irue underlining and exira PHINT qpmrrands and 
lundKHns. 

LI BFtAPtV IlsIs commands and luncf ions. Aajtoinalk; Startup 
01 BASIC program. TEXT cammanul tpr goflwene 
comcialiibtiity Sli II ?3:i35 bytes tree to BASIC P^icheslor 
OfS^CfiViCi&Mi. CknlOiii in Bxira UTILITIESIrofridtsk: 

HELP UTILITY ES.OO 

EKterisiong to BASIC *? irtclutJO chanjfe Cu'SOr Characler. 
scroll disaiile. pause listing, BREAK disaws, improwerj 
TROH fallovMS single sleptHng). Detailed twtp ar>d ermor 
messages. 

SPOOL UTILITY £5,00 

Use OOn^ptJllBf whde prsniing. 3W- prinfl buffer TVPJST 
ff'Oqram iurritOragDn ifitg typewriter, 

ICONS UTILITY E&.0O 

Pij[ leans in ycwjr program iControHedttyctirsoro*' 'rtwuss". 
CDmmendS 1o define, clear load and save ictin pissiHDns 
anci windows 

STRUCTUR UTILITY ESjOfl 

AnrsihBT iirsi! S-irucHjned BASIC on ihe DragW Allows 
namsJ pnsceduras, impnQfi;ied loop COnlnolsDy WHILE ... 
WEND, and REPEAT ... (JNTILetC. 



DOS UTILITY CS.OO 

Make friend^ witb ypur DOS! Enter all the m«in DOS 
cjamm.antts, plus LIST, EDIT elc , arwj select tites 6y Ctjrsor of 
■'mousfi'" 



* * * NEW • • • 

KLtK UTILITY E14.9S 

Rjint ^rxi ciipit ope^etion of enfine syslem by keytwai'tt or 
"iTHjuae", wilh puH-do^n rnerius, poinrtier. diatogus txst, 
control bullons. and help messaiges. 

Selective dir-ectofias, fit&s as icons, repeartiinig DOS 
commands, imprev^ word pracsssijr-tilKe line etji|i>r iuiih 

trace and pause fac:il itie^. 5^t-up module for easy control f}t 

screen , windows, BREAK key, etc Desktop accessories: flisk 
tjased spooler, memo pad, snepslxH.iolfef etc KUk BASIC 
wriiie your rjwn windows, Icons, pull-dowrt menj programs. 

HARDWARE 

Sup«rd^6 Cartridge C7&,00 

40f8t) Track Drives inc. Cartridge 

Sinfjle Drive (180 -72()K} C1S9.9& 

CuaiDrivfr(:is{}-i44aK} Efsa.as 

SuperdosconlnotlerCcliiptinty) £10-00 



DISK SOFTWARE FOR DRAGON 32l^iliZ^ 
WITH OHAiGON DOSCU M ANA DOS 2 ,0 

■ ■ NEW * * 

Piitia(M)ndsoft) ei4,'9'3 

Icon-driven drawing progrjin). Requires joystick . 



D.fl.S (Grosvenor) 

Machine cede database program 

SOURCEMAKER {RamCeiTimt) 

Dtsassernbiur tor uiu wilh dSkdFi6am 

DISK-KIT (Pamcomifl*) 
Sort out you' di<sk pfobtems 



EB,95 
ES.&O 

£9.95 



MACGOWAN SOFTWARE 



PRINTE ROOM TOOL" 

A teict A.t^D grapiiics jirficessDr 

DUMPER* 

Betocatabte s,crie4n dump pnogram 

COLOR PRINT- 

PMode 3 screen dump pfogram 

■ " NEW ■ 
STARtlTE LIGHTEN SfW- 

Upgrade incl uda& screen d ump 

MOfSIITOH/ASSEMBLER' 

Pointer onentatad 



FROM 



FROM 



FROM 



CASS 
DISK 

CASS 
DISK 



DSKDHEAM {Gmsven^or) 

The standard Dragon EditonMs^embler 



£19,95 



Chequ es/P.O.'s/Fu it he r detai I s/deal er enq utries to : 

HARRIS MICRO SOFTWARE 

49 Alexandra Road, Hounslow, Middlesex, TW3 4HP Tel: (01) 570 8335 



■ Prices vary aiccofding to pointer: please specily. 



MONEVSOX (liarrifi} 

Home and small business accpunii 

MAILBOX (Harris) 

Selective iTia>ling list pfograrti 
SHAREBOX (Harris) 
Managa your stocks and shares' 
SALESBOX (Harris) 
Balance B/F E5ales Ledger' 
BILLSBOX (Harris} 
Balajice B/F Purctiase Ledger 
CASH BOX {Harris) 
Doutitfl-en1ry Nominal Ledge' 
5TOCKBOX (Harris) 
Full-fealured Slock Comrtrf 

ORDEHaOX {Harris} 

Invoking linked la Sales or Stock 



E1S.95 



t5-J5 



ce^o 



E7.00 

ES.OO 

£12.00 

E1S..00 



£14.99 

£15.99 
£ie.93 

Eig.gs 

£1S,J9 

£i9,aa 

£19,99 
CTe,99 



JOHN PENN DISCOUNT SOFTWARE 



SALEaARG>MHS(limil$d numbers only) 

Radio Shack cartridges for Dragon & Tandy: 
COLOR FILE — 3 useful IrlaAdi^ry, willi £1 p^ge A4 manijal 

WASC1000 
COLOR CUBES nnanjf variationa on the Rubric Cube 
theme wllh 32 p-acpe A4 Manual WAS ElO.OO 

ROMAN CHECKERS ~ a cballertgin^g cjame WAS £5.00 
ART GALLERY — draw colour images on sct9sn — wplh 23 
Dage manual and cassetle. TANDY ONLY WAS EiO.DD 

GIM CHAMPION WITH 19 page manual WAS ElO.OD 

WILDCATTING — an oiJ Speculalmg game WAS C6.D0 

BACKGAMMON WAS ElO.OO 

BUST OUT WAS £6.00 

GAMES 

MEW FORMULA ONE (Pamcomms) 

cass. or disc Split race game 

TUTAL ECLIPSE (EclipsfiFanmar} cass 

LA.RKSPUR WALDORF IS TRAPPED ( Pre$1CiSofl) 

FOOTBALL MANAGER (Addictive) 

NUMEROLOGY (Occult) 

THE 13TH. TASK (Arc) tSKtadv. 

COLOSSAL CAVE (Cowan) le^i adv. 

HARE RAISER [Harescill|i dotible pat;.k (gr adv,) 

PftEDlCTOR (Befiley) 

TIM LOVES CRICKET (PeaksoU) 

SAS (Peaksoft) 

PHCfTO FINISH (Peaksoft) 

BACK TRACK f I ncerlive) 

MAMIC MINER [Sohware Projects) 

BARGAIN BASEMENT 

et 50 each; live for E6.00. ten tor flO.DO 
Please give at least two alfernativjes it possible 
DOMINOES: GOLF: CHOCOLATE FACTORY DON'T 
PANIC- OSSIE: MINED OUT NOfTTH SEA OIL' DEATH'S 
HEAD HOLE: AMAZING DRAGON TREK: SUPERSPV: 
SURPRISE: STOCKMARKET: GRID RUNNER: NIGHT 
FLIGHT CHAMPIONS: BOPSWlZZLE' DRAG RUNNER: 
TRAN.SVLVAJ\JJAN TDWER: LEGGITT. PETTIGRE'UV'S 
DIAFTY. 



NOW ism 

NOW ^i.00 
NOW t3.D0 

NClWE4,O0 
NOW Ci.OO 
NOW E3.00 
NOW EiOO 
NOWtajTO 



ceas 

E3j50 
C4M 
E&.OQ 
£3.00 
£5.00 
£5.00 
E-l.M) 
£4.150 
££.D0 
£2.00 
£350 



UTILITIES /BUSINESS SOFTWARE 

NEW Dai/ C M^Kn's PICTURE MAKER. Allows '^BU Da 

ttesiijin and manipuif'te PMOOE 3 grgpiiics in a variety of 

ways mosi of which recjuire s^ij^dionot a screen po5,icion. 

MUSIC MAKER (Mak in) 

DOUBLE PACK OF PICTURE MAKER AND MUSIC 

MAKER 

DISK-IT (Pamcomms) 

SOURC E MAK ER ^ Pamcomms) 

HI-RES — TEXT (S(arship) 

PERSONAL BANKING SYSTEM (Hillon) 

OS softwafs for Df. 64, 0S9 OpefSlmg System and disc 

drive{s) 

BASIC OS 

'C COMPILER 

R.M.S. 

PASCAL. CASH BOOK & VAT, STOCK RECORDING 

0S9 MANUALS for BASIC 09, CASH BOOK $ VAT.STOCK 

RECORDING 

ELFUCATIONAL CORNER 

Dragon Oats series NUMBER PUZZLER : CIRCUS 

ADVENTURE. 

Dragon Educational series: NUMBER CHASER 

Sftands/CambrianrrigersiDfl'rtafe: TIGER GRAND PRlX- 

FUN TOlEARN- FAf^tlLY PROGRAMS: MONSTER 

MATHS: FUN & GAMES: SNOWOUEEN: QUIZ PACK: 

INFANT PACK. 

Ampalsoft (Cheshire Cat) senes; MATHS LEVEL I: MATHS 

LEVEL II: 0' LEVEL MATHS: SUPERSPY- BASIC TUTOR 

— BEGINNERS' LEVEL: ADVANCED LEVEL. 

PERIPHERALS 

SAM c'lipH i7^.LB783] C1$jOO Sach 

H<IW TQ ORPER 

WfrdalDus(afplwne*i1lnianAccessc*t3er)i3rv*!heti|ltSo(lhB|jnngiraTiKva«WDijHlike Please 
include &Dp lor poslsgaipackBgirtg an $inp^ Ortle'S. ^r>cl 75p inr two or mre items otjeied. 
Fbstage to Eunpe is tatW and raDOlo nssi 01 world HSujfaCff rate). Please could fvj give a 
Ifllei3hrin« number i\ possible, as well as ^our name £uv1 lull itM'tSi Ws Irv lo despatch orders 
HithBi 2^ haurs. but allow up Id 2^ days it neces^r^ 
Cll«qu«<s^^ta( nrders rnaas payable to JOHN PENN DlSiCOUNT SOFTWARE 



£5.00 
£5.00 

M.OO 
£1000 

taoo 

£9.9S 



£2100 

s:3700 

E50.0D 

£19.00 each 

Easoeacfi 

E2jOOeach tir Iwn 
for £300 

££00 

ei.$Oescii or three 

forcaoo 

C3.5D each or 

two for E6j(J0 



JOHH PENN DISCOUNT SOFTWARE, DEAN FARM COTTAGE, KINGSLEY, BOROON, HANTS. GUSS 9NG. 

Te I . eo rdon (04203) 6970 &p 

For all your Dragon hardware n^quinernents contact Harry While ha use on Telephone 0536 705230 qrtz 
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